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THE LEADERS 
okey Gare, 


Kiekhaefer uses Cr Oil Seals 


Slim, sleek, compact and powerful, Mercury outboard 
motors, made by the Kiekhaefer Corporation of Fond 
du Lac, Wisconsin, give true championship perform- 
ance in each horsepower class. They’re thoroughbreds 
in every sense of the word ¢ pend ible off pring ot 
“thoroughbred” engineering ! 


Many fine points of d id engineering have 


combined to produce the exceptional reputation of 


Mercury outboards. Not the least of these is the con- 
sideration which Kiekhaefer engineers have given to 
the ever-present problem of lubricant retention and 
water exclusion. C/R ‘‘Perfect”’ oil seals have long been 
their choice to deliver dependable service through the 
lifetime of the motor 

Four specially designed C/R oil seals, with Sirvene 
synthetic rubber sealing members, are used to protect 
Mercury’s ‘‘Full Jeweled Power’’* at these strategic 
points: On the main crankshaft bearings: at the top and 
bottom of the power head; at the bottom of the drive 


@ More automobiles, farm 

and industrial machines ' 
rely on C/R oil seals than on \ 
any similar sealing device. 


shaft to protect the drive shaft bearings; and between 
the gear and pump on the propeller shaft. 
This is another example of the leaders looking to the 
leader, for research, engineering and manufacture of 
the highest type. If you have a particularly tough 
lubricant sealing or dirt exclusion problem, put it up 
to Chicago Raw 
C/R, the most widely used oil seals, are stocked in 
over 1,800 sizes covering 16 different types for immedi- 


engineers 


ate delivery. Our free handbook, “‘Engineering with 
C/R Oil Seals” belongs in your files. Allow us to send 
it to you. *Ball and Roll 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue OIL SEAL DIVISION Ciricago 22, Illinois 


ey Be aringos throughout. 
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CSS In-line Valves 


The reputation and performance of Ross In-line Series Valves are so outstanding 
that imitations are constantly being attempted. Through constant improvements, 
the Ross In-line Series remains the leader and the envy of the trade. Here’s why— 


> Dependable—10 to 20 million main- 
tenance-free cycles, and many more tens of 
millions of life-cycles, are not uncommon. 


L Speedy—split second operation; over- 
sized exhaust. 


- Low current consumption for solenoid 
models—inrush of 1.2 amps @ 110/60. 


Positive seal—poppet construction; Hycar 
seats. 


> Easy maintenance—only a few moving 
parts; can be disassembled without break- 
ing line connections — solenoids readily 
accessible. 


> Many modifications—vacuum, air, and 
liquid service; various pressures; available 
for AC or DC solenoids or air actuation with 
or without sequence timing; interchange- 
able heads. 


Write for full information on the Ross Tu-line Series 


114 E. GOLDEN GATE AVENUE 
June, 1953 
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Revere offers you more than metal. You can benefit from our 
four-wav collaboration, and we suggest you look into these 
extra services. 


S6 Revere salesmen often save customers money. They 
may recommend a less expensive alloy if it will serve as well 
as a more expensive one. Or they may suggest an extruded 
shape, costing more than plain bar, but saving important 
sums by reducing costly machining operations. They are 
capable of giving sound advice, because they are well trained 
and experienced, and take a sincere and informed interest 
in the welfare of buyers. 


2. The Revere Technical Advisory Service was estab- 
lished by Revere over 20 years ago, as a nation-wide organi- 
zation whose duty it is to collaborate with engineers, 
designers and production men, seeking ways to solve 
problems, cut costs, improve products, or all three. 


Be The Revere Research Department operates a labora- 
tory, staffed by engineers and scientists, and equipped with 
the latest scientific apparatus, including the spectrograph and 
X-ray diffraction. This Department is called upon by sales- 
men and Technical Advisors when they find it necessary to 
obtain thorough physical and chemical analyses, and base 
their recommendations upon such findings. 


4. The Revere Mills, located in industrial centers from 
coast to coast, are an integral part of our organization, 


collaborating closely with the other three services. They 
give you exactly what you require, as to alloy, size, gauge, 
temper, finish, and their experience is often invaluable in 

COPPER ae Sane INCORPORATED helping to solve tough problems. 
Fonnded by Pent Revere i 1801 Please note that this four-way service, originated by 
230 Park Avenue, New York 17, N. Y. , fe . ‘ 
crs ete ae Revere, does not take the place of your own eny:ineers, 
Mei atslon end tionriide Calli, New Bedford. Nass: Rome NY designers or production men. It collaborates with them, 
Sales Offices im Principal Cities, Distributors Everywhere, confidentially. There is no charge or obligation. To obtain 
SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY this service, get in touch with the nearest Revere Sales Office. 


COPPER « BRASS * ALUMINUM 
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Allis Chalmers 22 million volt | 


betatron set up to radiograph a 
steam turb’ne cylinder ronging in 
thickness from 6 to 18 in. Ac- 
curate location of flaws, even as 
narrow as ao few thousondths of 
an inch, in s-ctions hoving @ 
thickness variation as high as 50 
percent, is possible on a single 
film. Kodachrome by Mike Dur- 
ante, Allis Chalmers Photographic 
Department. 
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designing vibrator power supply cirecults 


\ 


ER 
7 m= vm POLICE a: 


To avoid trouble with yours. 


Call On MALLORY 


If your mobile radio equipment is going to operate properly, under all sorts 
of conditions, the power circuit must be carefully designed. Experienced 
engineering must go into the design and selection of each element so the vibra- 


tor characteristics are in balance with the transformer and buffer capacitor. 


‘These are some of the reasons vibrators can’t be selected simply by size and 


rating alone if you are going to get long, trouble-free performance. 


We have worked with leading manufacturers of electronic equipment on their 

vibrator power supply problems since we introduced the first commercial i 
) ; In addition to supply- 

vibrator over 20 vears ago. Our experience includes supplying more vibrators 

for original equipment than all other makes combined. ing vibrators, Mallory is 


= equipped to design and 
lo avoid vibrator power supply troubles... call on Mallory in the design 


, ” . manufacture complete 
stage. Our engineers are thoroughly qualified by experience to study your 
specifications to be sure the power circuit will give maximum performance. power supply units... 
s . to your exact require- 
Our engineers will be glad to discuss your vibrator power supply problems, 
; ; : ments... to meet your 
Write or call us today. 


production schedules. 


Expect more...Get more from MALLorY 


Parts distributors in all major cities stock Mallory standard components for your convenience 





P_R.MALLORY & CO. Inc SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
L O e Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 





INDIANAPOLIS 6, INDIANA 
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When requesting further information from companies and organiza- 


tions mentioned in the items below, confusion can be avoided by 


ichlights 


referring to the issue of Product Engineering in which items appear. 





NONMETALLIC MATERIALS 


SOME SUCCESS in the control of ultraviolet and 
infrared rays have been reported for a thermo- 
plastic. The material is a 
spray on plastic film and a 


sheet plastic produced by the 

i he 7 Eastern Industrial Service, 
oF }4 Inc., Cambridge, Massachu- 
setts. Laboratory and factory 

tests show that the product will 

filter out 95 percent of the ul- 


tra-violet rays and reduce transmission of the 
infrared rays up to 80 percent. 


an 


LATEST USE for plastic is as the core of wire 
rope. The plastic core replaces the fiber core 

normally used. Jones and Laughlin Steel Corp., 

Pittsburgh, Pennsylvania, reports that the pla- 
stic core wire rope is not affected by acids, 
caustics and other sub-surface substances in 
drilling of oil and gas wells. The plastic core 
will not be affected by lack of moisture during 
storage or excessive moisture during use. 


LOW MELTING POINT bismuth alloys are being 
used to anchor bearings, bushings, and non-mov- 
ing parts in manufactured items, Cerro de Pasco, 
N.Y., N.Y., reports that an accurately located 
bearing can be accomplished with a fixture and by 
pouring an expanding alloy into the space between 
the bearing and the oversized cored hole provided 
in the casting. This eliminates all expensive ma- 
chining for press or drive fits. 


FUSED QUARTZ, becauseof its low radio activ- 
ity, is finding important uses in various Atomic 
Energy installations. Hanovia 
Chemical and Manufacturing 
Co, Newark, N.J., states that 
fused quartz is a pure silicon 
dioxide as compared with all 
other glasses which are com- 
pounds. Its qualities compare 
favorably with the other ma- 
terials. These materials are not inert under 
various thermal stresses, or because of their 
nature, change shape due to position. 


SILICONE MATERIAL can now be used as a 
weld-backing compound. When thinned to a fluid 
paste consistency, the material canbe painted 
on joints before welding. General Electric Co., 
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Schenectady, N. Y. reports that it allows uniform 
weld penetration and eliminates the harmful ef- 
fects of air on the underside of the weld. As it 
allows no carbon pickup in the weld, it can be 
used for welding low carbon steels. 


A COMPLETELY synthetic lubricant for use in 
jet engines that possesses a combination of pro- 
perties said to be unobtainable ina single mineral 
oil is in pilot plant stage production. Standard 
Oil of New Jersey (Esso) states that EATO 15 
will not solidify at-65 F, and when heated to 450 
F. the oil resisted altitudes of 80,000 ftbefore 
boiling. The best light mineral oil began to boil 
at 40,000 ft. The lubricant has a viscosity of 15 
centistokes at 100 Fahreinheit. 


METALLIC MATERIALS 


POROUS NICKEL sheet for 
aircraft housing of instruments 
and avionic gear prevents the 
entrance of moisture but al- 
lows rapid equalization of air 
pressures. According to 
Micro Metallic Corp., Glen 
Cove, N. Y., the sheet is sili- 
cone treated for water repellency and will not 
pass water if the differential is less than 3 psi. 


LONG RANGE research program has developed 
a corrosion resistant steel that withstands at- 
tacks of acids and alkalis, both reducing and ox- 
idizing. Haynes Stellite Co, calls the alloy 
Hastelloy F, and it is a mixture of nickel, 
molybdenum, chromium, and iron. It is re- 
ported to have a density comparable to nickel 
base alloys, electrical resistance slightly higher 
than 18-8 and thermal expansion characteristics 
about 10 percent lower. It is nonmagnetic. 


A COPPER CLAD STEEL composed of medium 
carbon steel with thin layers of electrolytic cop- 
per clad tooneorboth sides, is claimed to have 
good conductivity, excellent ductility, and re- 
tains good spring properties after heat treatment. 
Developed by the General Plate Div, Metals and 
Controls Corp, the electrical conductivity pro- 
perties can be varied by changes in the copper 
layer thickness. A 10-80-10 thickness ratio gives 
a conductivity of about 30 percent when compared 
with solid copper. 

(continued on page 7) 
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Hold your answer! We've got three more questions. Can 


your part be moulded by thermosetting methods? Can it 


be moulded with standard thermosetting materials or 


newer materials like Teflon, Aikyd or glass-reinforced 


plastics? Do you need quick deliveries in production 


quantities? Three “yes” answers, and your part problem's 


solved. We're custom moulders for any thermosetting 


job—with complete moulding facilities, including design 


and mould making. Phone or write your questions to 


Dayton or your local branch office, 


Kurz-Kasch, Inc. * 1427 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 © Rochester, 
Hillside 4352 © (Chicago, Merrimac 7-1830 © Detroit, Trinity 3-7050 
* Philadelphia, Hilltop 6-6472 * Dallas, Logan 1970 © Los Angeles, 
Richmond 7-5384 * St. Louis, Delmar 9577 © Toronto, Elgin 4167 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751, 


OR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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CASTING POTENTIALS is a new project of the 
Air Materiel Command at Wright-Patterson 
Field, Ohio. The project is to 
determine the extent to which 
castings can replace more ex- 
pensively fabricated parts. 
Several studies are underway, 
such as casting the wings of 
the F-94 in one piece and the 
possibility of casting a 16 ft 
wing section of exacting tolerance from mag- 
nesium alloy. Also, the development of 
magnesium casting alloys for replacing steel in 
medium temperature applications. Another 
study now in the development stage is the pro- 
duction of aluminum airframe castings capable of 
withstanding pressures of 70,000 lb per sq inch. 


THE PROBLEM of brazing and soldering of alu- 
minum and its alloys is undergoing a two-fold 
study. One is better fluxes, and the Mathieson 
Chemical Corp, has come up with Hydrazine 
which appears excellent. The second, better 
soldering alloys, is being studied at Battelle 
Memorial Institute under a research contract. 


a NONCRITICAL metal contain- 
oe ing 16 percent aluminum and 
84 percent iron has good mag- 

netic characteristics. Devel- 
oped by the Naval Ordnance 
laboratory and_ called 16- 
Afenol, the magnetic pro- 
perties will make it useful in 


a. 


Se 


— 
cg Ns 


transformer cores and high frequency equipment. 


A MIRROR BRIGHT FINISH and good adherence 
to steel is promised for a zinc-iron alloy coat- 
ing. Developed by the British Iron and Steel Re- 
search Association, the coating of 5 percent zinc 
and 95 percent iron, is reported corrosion re- 
sistant and may be a substitute for nickel prior 
to chromium plating. Alloy coatings with more 
zinc have better corrosion resistance but are not 
as bright as the developed coating. 


COMPONENTS 


MAGNESIUM FOR BATTERIES 

‘ ree is one of the newer uses for 

this light material. Dow Chem- 

ical Co, Midland, Michigan re- 

y y ports that this use is still in the 

pilot plant stage but is expected 

to be a major magnesium out- 

let in the future. Magnesium 

batteries will have a lighter weight and an in- 

creased capacity as compared to zinc. Another 

outlet is photoengraving where magnesium is 
used as plates for direct printing. 


st*S 


Product Engineering — June, 1953 


A LIGHT WEIGHT temperature-proof electric 
cable is being perfected and field tested at the 
Signal Corps Engineering Lab, Fort Monmouth, 
N.J. The cable is claimed to be 30 percent light- 
er in weight, 15 percent smaller in diameter, 
and can withstand 650 lb loads. It is unaffected 
by temperatures between -67 and +140 F. An 
18-8 braided case reduces transmission losses. 


A LOOSENING of aircraft component tolerances 
may be announced in the near future. Studies of 
a Russian MiG fighter by the Air Force showed 
that wider tolerances found in the jet does not 
hamper performance. Feeling is that more planes 
could be built cheaper and faster. 


PRECISE TEMPERATURE CONTROL and over- 
heat detection where minimum volume and weight 
are important canbe accomplished with an ultra 
small thermo switch. Fenwal Inc., Ashland, 
Massachusetts, reports the switch can be used 
in instruments and precision mechanisms where 
high resistance to vibration is needed. 


USEFUL AMOUNTS of electric 
energy have been obtained from 
nuclear energy released from 
a new type of liquid reactor. 
Union Carbide and Carbon 
Corp. , reports that its scien- 
tists brought a pilot model of 
the reactor system to its fully- 
designed power of 1,000 kw of heat output. The 
reactor is a homogenous solution that serves as 
fuel moderator and coolant. Heat generated by 
the reaction of uranium fuel is removed by pump- 
ing through aheat exchanger which gives steam 
to drive a turbine generator. 


PROCESSES 


GLASS is being used to lubricate steel for ex- 
trusion into long rods, pipes, and other shapes. 
Vanadium Corporationof America, reports that 
the useof glass lubricants allows the extruding 
temperature to reach 2,300 F but that the die 
temperature is nevergreater than 600 F, thus 
allowing the die to be used indefinitely. The glass 
is removed from the extruded shape by a quick 
dip in hydrofluoric acid. 


CONTINUOUS VACUUM MELTING furnace for 
titanium, zirconium, and molybdenum should 
give metals of excellent physical, chemical, and 
electrical properties. National Research Corp., 
Cambridge, Mass, states that it is possible to 
charge raw material and remove cast ingots 
from furnaces without the cooling of the crucible 
or breaking the vacuum in the melting chamber. 
(continued on page 9) 














for bd Years>.. - 
Industry has come here for the finest 
In suriace treatments of metals 


Want a more durable, more attractive paint 
finish on your metal product... to cold form 
metal more efficiently, more economically... 
to protect iron and steel parts from rust... 
to assure smooth break-in and long service 
on friction parts? 

Parker Rust Proof has products which will 
produce these benefits for you. Bonderite 
anchors paint to metal. Bonderite 
and Bonderlube are helping to 

Since 
1915— 
leader in 
the field 
; 4 


BONDERITE BONDERITE and BONDERLUBE 


PARKER 


revolutionize cold forming. Parco Compound 
controls rust. Parco Lubrite retards wear. 
They’re all proven products, easy to use, 
dependable, uniform in results. 

Back of every Parker product and its per- 
formance in your plant is our thorough 
knowledge and wide experience in surface 
treatments for metals. All we've learned in 
38 years goes to work for you when you ca/l/ 
on Parker. 


PARCO COMPOUND PARCO LUBRITE 


RUST PROOF COMPANY 
2179 E. Milwaukee, Detroit 11, Michigan 


Conesion resistant pain! base ads in cold forming of metals rust resistant weat resistant for tnetion surtaces 





Product Engineering 


June, 19 





ighli¢hts ~ 





INDUCTION SILVER BRAZING of titanium and 
its alloys to any of the commonly used steels or 
moveron. | nonferrous metals can be ac- 
complished. In the process, 
wih. er however, quick, local uniform 
heating must be achieved in an 
ASE a, = inert gas atmosphere and the 
At part must be cooled at a mod- 
f \ AUN erate rate. The process uses, 
according to North American 
Aviation Inc, Downey, California, a focus-induc- 
tor work coil for uniform heating. An evacuated 
bell jar that is flushed out with an inert gas pro- 
vides the inert atmosphere for the brazing oper- 
ation. Water cooling the work coil prevents the 
coil from nelting and cools the welded joint. The 
best and strongest joints are obtained with pure 
silver as the brazing metal. 


COLD GR-S synthetic rubber now can be made 
in about 20 minutes compared with 12 to 14 hr. 
production rates previously used. Naugatuck 
Chemical Div. U. S. Rubber Co. reports the 
pilot plant operation speed is achieved with fast- 
acting formulas and heat-exchanger that dis- 
sipates heat formed during the reaction. 


PILOT PLANT operation of a 
new process for the recovery 
of iron from low-grade, tac- 
onite ironore has proved suc- 
cessful. Battelle Memorial In- 
stitute reports the process- 
known as the reduction-oxi- 
dation process for the treat- 
ment of nonmagnetic taconites - reduces the a- 
mount of initial heat required and allows it tobe 
reused. This point is the one that has made other 
methods economically unfeasible. 


TESTING 


A DIRECT READING spectrometer is helping to 
speed metal quality testing by cutting time from 
4 hours to5 minutes. Baird Associates built the 
spectrometer to Fairchild Aircraft Div., Hagers- 
town, Maryland, specification, and it can handle 
metals having 5 different bases - aluminum, 
brass, stainless, magnesium, and low alloy 
steels. The instrument analyzes metal samples 
and provides instantaneous dial readings on the 
percentage of each element in the metal. 


ALUMINUM WINDINGS, withoverall weight, di- 
mensions and electrical characteristics, thatare 
practically identical with those of copper are be- 
ing tested on GE transformers. These units are 
rated at 5 to 333 kva for voltages of 15,000 or 
less. Several units are operating to get field ex- 
perience and data. 
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A BALANCING MACHINE has 
been developed that will detect 
displacements of 0.00004 in. 
from a center of gravity. The 
Cosa Corp, N. Y. claims it 
can show the amount and lo- 
cation of dynamic and static 
unbalance in rotating parts 
weighing from a few ounces to over 100 tons. It 
uses a watt meter with electrical measuring that 
uses no electronic tubes or oscillographs. 


alan 


we 


CORROSION of titanium and other metals have 
been undergoing studies at the U. S. Naval En- 
gineering Experiment Station, Annapolis, Mary- 
land. Titanium in natural sea water flowing at a 
velocity of 2 to 4 fps had a weight change that 
was hardly detectable. Monel and stainless type 
304 coupled to titanium showed no effects of 
galvanic action; however, bonze coupled to ti- 
tanium showed strong effects of galvanic cor- 
rosion. Cupro-nickel tube also corroded. 


INVESTIGATIONS indicate that boron or cobalt 
is steel have an adverse effect on oxidation re- 
sistance at temperatures over 
1650 F. Electro Metallurgical 
Co., N. Y., reports that chro- 
mium and nickel have a bene- 
fical effect while molybdenum 
decreased the alloys oxidation 
resistance. Solution seems to 
be the production of boron 
alloys with no-boron oxidation resistance by 
keeping the iron content below 6 percent and 
the use of W rather than Mo for strength. 


FURTHER STUDIES of ultrasonic methods to the 
solution of metallurgical problems is being made 
possible by new equipment us- 
ing magnetostriction trans- 
ducers. Mullard, Ltd., Eng- 
land, reports that ultrasonic 
waves will facilitate the ap- 
plication of metallic coatings 
to other metals, such as the 
coating of steel with aluminum. 
Ultrasonic methods lower the surface tension 
and allows a smoother flow of aluminum over the 
surface. The ultrasonic waves canalso promote 
grain refinement ofaluminum alloy castings and 
degas molten metals. 


INVESTIGATION of radio noise caused by anti- 
friction bearings in rotating equipment can be 
minimized by use of a low viscosity lubricant. 
Naval Research Laboratory reports that light 
petroleum oil or grease is best; however, in the 
design of new equipment insulating sleeves and 
bushings, or shafts of nonconducting material 
should be used wherever possible. 














montays were really BLUE 


Men foiks worked from sun to sun... but Mother's 
in the 90's. Wash days added 
she spent many hours toiling near a 


work was never done... 
to her burden... 
hot, kitchen stove. 
The electric motor has worked miracles to relieve man- 
kind of time-consuming, laborious tasks and provide for 
the living standards we enjoy today. 


Emerson-Electric is recognized as a leader in producing 


motors which power a long list of MODERN home 


MODERN LIVING ts PpowereD 
WITH ELECTRIC MOTORS 





HERMETIC 


MOTORS 
Ye to 20 H. P. 
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appliances. To name just a few: automatic washers, iron- 
ers, dryers, refrigerators, freezers, oil burners and stokers. 


Founded more than half a century ago, Emerson-Electric 
builds dependable, efficient motors for use in appliances 
and equipment for the home, on the farm, in business 
and in industry. Your inquiry is invited on the complete 
Emerson-Electric motor line, in horsepower ratings from 
1/20 to 5. THE EMERSON ELECTRIC MBG. CO.,, 
St. Louis 21, Mo. 

















We offer manufacturers of hermeti- 
cally sealed units a broad background 
of engineering experience in her- 
metic motor design. We also have 
unequalled facilities for the produc- 
tion of hermetic motor parts. Co- 
operative engineering service avail- 
able without charge. Write for 
Bulletin No. 429. 
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To maintain high efficiency at high speeds 


design with LINK-BELT Silent Chain 


Portable belt sander is driven with Link-Belt *is-in. pitch silent wheels, utilizes a spring shoe type tightening mechanism. Its 
chain. This compact, high-speed chain operates over small exclusive link and tooth form eliminates chordal disturbance 


From fractional to thousands of hp --- your 
assurance of positive, dependable transmission 


eg quiet operation is one big reason why so many 
top designers use so much Silverstreak Silent Chain 

Another is the sastamed ethciency of these positive, no-slip 
drives—better than 98 throughout their long life. This 
holds true even at high linear and 
you'll like the flexibility silent chain gives 
From fractional to thousands of hp, y« 
narrow widths . long or short center operati 
up to 10 to | 

Ask your nearest Link-Belt offi " mplete design 


data. Test drives can be quickly SI pplic i 


Printing “class” magazines calls for precise register of 


exacting color illustrations at high speeds. As on the SILVERSTREAK SILENT CHAIN DRIVES 


majority of the country’s high-production presses, Link LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar 


Belt Silent Chain provides the drive for this 5-color press Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle 
P Toronto, Springs (South Africa), Sydney ( Australia 
that turns out 15,000 impressions per hour. Sales Offices in Principal Cities 44 
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Get HUBLE 


Faithful reproduction of detail is an easily obtainable 
characteristic of ZINC Die Castings, exemplified by toy 
and scale model applications. This foot-long Bell tele- 
phone truck—by Hubley—is almost wholly assembled 
with the pictured ZINC Die Castings. The reasons be- 


KIDDIE 
TOY 


In selecting a die casting alloy there are many factors 
—both physical and mechanical—to be considered in 
addition to the base price of the metal. Ask any com- 
mercial die caster about the advantages of ZINC over 
other die casting metals—or write to us. 


hind this selection of metal and method should be of 
interest to product engineers in fields far removed from 
the world of make-believe. 


Because of the excellent castability of ZINC Die 
Casting Alloys, it is possible to produce parts which 
follow faithfully every infinitesimal detail machined 
into the die casting die. Furthermore, ZINC Alloys are 
cast in high speed plunger-type machines with long ’ 
die life assured—thanks to the relatively low melting wo 
point of ZINC. Add to this the inherent strength and 


excellent finishability of ZINC Die Castings and you ne 

will appreciate why Hubley utilizes them for toy pro- Gos . , 
duction—and why they are preferred in most other fields 4 

of product engineering. & 


Gre ag FOR DIE CASTING ALLOYS 


a The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 





[ 


| The Research was done, the Alloys were developed, and most Die Castings are based on 
HORSE HEAD SPECIAL (uncwdziy) ZINC 


June, 19 





12 Product Engineering 





There’s EXTRA LIFE built into 
LINK-BELT roller chain 











Shot-peened rollers are just 
one of many engineering extras 
you get from LINK-BELT 


HETHER it’s for drive or conveyor service, every homens the Gastel—"esld eack” eath 
Link-Belt Roller Chain gives you a performance roller... pay off in extra fatigue life 
| , In additi h ned lle lock-type added ability to withstand shock 
9ONUS. n ax it10n tO s ot-peene rollers, 10C “type and impact of today’s heavier loads 
bushings multiply capacity to withstand shock loading. 
And closer heat-treat control, rigid testing and thorough 
inspection pay off in greater uniformity . . . extra years 
of life. Link-Belt Precision Steel Roller Chain is built in 
single or multiple widths, 4g” through 3” pitch. Double 
pitch 1” through 3”. A call to your nearby Link-Belt 
ofhice will bring you prompt, expert service. Send for 


Engineering Data Book No. 2457. ROLLER CHAIN & SPROCKETS 


Look for the distinguishing darkened 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), Sydney (Australia). Sales Ofhces, Factory Branch Stores and Distributors in Principal Cities. 
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By “tube-manship” we mean the 


combination of research and engineer- 
ing, with long tube-making experience 
voriely to produce the quality of tube that will 


eat 
ing ? gf nich ofter 
oss ms, w™ me 
i , economy 


meet all requirements which its appli- 


cation demands. 


A tube possesses “tube-manship” (1) 
when all its dimensions conform con- 
sistently to highest standards, (2) when 
it is made of dependable metals and 
alloys according to best practices, (3) 
when it has passed rigid inspection 
during all steps of production. 

You can always feel confident in purchas- 

ing and using any Wolverine product. It 


proves its “tube-manship” in the long, 
dependable service it will give you. 


Wolverine Trufin and the Wolverine Spun End Process avail- 
able in Canada through the Unifin Tube Co., London, Ontario. 


nap se nhac RE. 22465 eriSHEo 
PAs “5 
WOLVERINE TUBE DIVISION <¢ e 
“ms of CALUMET & HECLA, INC. 
Manufacturers of Tubing Exclusively 
1415 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saded offices i“ Principal Cilies 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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VETS ORINK 
S00 6.PM. 
through this G.T1.M.-Specified hose 


HE manufacturer of this jet fuel pumping unit 
Teatled in the G.T. M.—Goodyear Technical Man— 
to specify the hose constructions required to insure 
its 800 G.PM. flow from tank truck to aircraft. 
The G.T.M. studied the unit—then recommended 
Goodyear Style 213H Suction Hose for the intake 
side of the unit, WWH Tank Truck Hose for the 
four discharge hoses. 

The manufacturer was sold on these recommenda- 
tions —both for long, trouble-free service and for 
hose flexibility and ease of handling. Choosing the 
right hose for your product from the more than 800 
types of hose made by Goodyear calls for expert 
assistance, too—the kind you get by calling in the 





Lorgest jet fueling unit on the market, this mobile 
pump transfers 800 G.P.M. from tank truck to plane 
tanks. Now in use ot Lockheed Terminal, Burbank, 
California, it is prototype of units designed specifically 
tor use on assembly line fly-away points. Phofo cour- 
tesy Harman Equipment Co., 

Los Angeles, California. 











GOODYEAR INDUSTRIAL RUBBER PRODUCTS 


@-Specified 


STYLE 213H HOSE for MOBILE 
FUELING UNIT 


Abrasion-, oil gasoline sun 


resistant cover 


Reinforcement plies of close-woven fabs 


encasing helix of round steel wire 


Tube resists gasoline ond oils 


G.T. M.—the man who knows hose best. So see him 
today with your specific design problems, or write 
Goodyear, Mechanical Goods Div., Akron 16, Ohio. 


YOUR GOODYEAR DISTRIBUTOR can quickly supply you 
with Hose, Flat Belts, V-Belts, Packing, Tank Lining, 
Rubber-Covered Rolls. Look for him in your Telephone 
Directory under “Rubber Products” or “Rubber Goods.” 


a 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 
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HOW QUICK-LOCK CUTS FASTENING COSTS 


A glance at the drawing shows the advantages of QUICK-LOCK’s efficient 
design. QUICK-LOCK speeds up the mounting and demounting of de- 
tachable panels, works equally well on curved or straight sheets. 

QUICK-LOCK is adaptable to many different fastening applications in 
the aireraft, automotive, railroad, electrical and appliance fields. Let 
Simmons engineers help you cut assembly costs. Write for literature 
and samples today. 


SiM MONS Fastener Corporation. 1751 No. Broadway. Albany 1. New York 


: QUICK-LOCK 

S SPRING-LOCK 
| aa MN © a > ROTO-LOCK 
LINK-LOCK 


FASTENERS THAT IMPROVE PRODUCTS AND REDUCE ASSEMBLY COSTS 
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- 


Elevator Mileage Recorders give accu- 
rate figures on vertical miles . . . so that 
it can be plainly seen...in advance...when 
it’s time to replace cables, overhaul cars, 
motors, and what have you .. . including 
your life. 

Yes, the V-R wheelmark monogram 
protects millions of people daily, from the 
depths of the sea to the stratosphere. 

Of course, not all V-R Products and 
services are available nowadays 
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VEEDER-ROOT INC. 
HARTFORD, CONN.US.A 
sueave a. 4 0 

rariolre 540. 


2 TO! 





SS 


Everyone Can Count on 


VEEDER-ROOT 


... but if your work counts importantly 
in defense, then you can count on Veeder- 
Root to help you, as soon as rush commit- 
ments permit. 


VEEDER-ROOT INCORPORATED 


‘The Name That Counts’ 
HARTFORD 2, CONN 


Chicago 6, Ill. » New York 19 + Greenville, S. C. 


Montreal 2, Canada . Dundee, Scotland 


Offices and agents in principal cities 


Counts terything on Earth 





Warner Electric Clutches permit 


automatic settings within “tenths” 


on Giddings & Lewis Horizontal Bar 


WARNER 


electric 
motion control 


simplifies design 
of electrically controlled 
positioning device 


gives positive, 
no-slip engagement required 
for close accuracy 


releases completely, 
instantly with 
simple limit switch control 


eliminates costly 
mechanical linkages 


Hee s how advanced engineering can find easy solu- 
tions to complex machine set-up problems. Automatic 
control of table and headstock movements on G & L’s 
Horizontal Bar locates a series of holes in workpiece 
within .0002” to .0005”. Device consists primarily of 
a master switch for table and headstock, motor-driven 
reduction gear box for each unit and two Warner Electric 
Clutc hes 

Operator makes predetermined settings with measur- 
ing rods and micrometer. When ‘‘start”’ buttonis pressed, 


Here’s how it works. 





MODEL 825 
ELECTRIC CLUTCH 


positioning device automatically controls vertical head- 
stock and lateral table movements, accurately positions 
and repositions workpiece for each boring operation. 

Advantages of electric actuation for automatic clutch- 
ing are readily apparent. Warner Electric Clutches elim- 
inate intermediate actuating devices, solenoids, linkages, 
cams, etc., engage and disengage instantly, accurately. 
If you want faster starting and stopping and remote 
pushbutton control of your machine, it will pay you 
to investigate Warner electric motion control! 


ELECTRIC BRAKES & CLUTCHES 





FOR INDUSTRIAL APPLICATION 
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Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and opera- 
tion. There are only two main parts, an armature and 
magnet. Operation is by e/ectro-magnetic, instantaneous 
engagement and release of friction surfaces. Torque 
ratings are extremely high for their small size and light 
weight. No coasting or slipping when “locked in.” 
Easily designed into original equipment. Readily 
adapted to automatic cycles and remote control by 
limit switches, relays, electric eyes, pushbuttons, etc. 


with waar 
electric 


motion control 





Rate of application is accurately controlled to synchro 
nize motions—give exact degree of speed and power 
required for your machine operation. 

CONTROL ENGINEERING SERVICE... Warner offers 
complete application and control engineering service 
and field assistance. If you have a clutching, braking 
tensioning, indexing, or speed-control problem, con 
sult experienced Warner brake and clutch specialists 
for reliable recommendations on torque, heat, elec- 
trical controls, capacity, etc 


Warner Electric Brake & Clutch Ce., Dept. PE , Beloit, Wis. 
(C) Please send your FREE Bulletin, WEB 5089. 
(] Would like to see working demonstration 


Fiver 00g ee 
Ee 
Address 

City— . State 
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when you design aluminum parts requiring 


WELDING .. BRAZING... 


THERE IS NO SUBSTITUTE FOR REYNOLDS 
EXPERIENCE AND FACILITIES 


Flux coated metal-arc welding in a 


You can design any welded aluminum parts 


for your products with confidence because 
Reynolds Aluminum Fabricating Service can 
produce these parts and produce them effi- 
ciently and economically to your specifica- 
tions. Reynolds years of day-in, day-out weld- 
ing and brazing on a wide variety of jobs—plus 
continuous developments and experimenta- 
tion in the use of welding and brazing equip- 
the 


highest quality welded and brazed parts. 


ment and techniques—assure you very 
Look at the photos on these pages. Note the 
variety of Reynolds welding and brazing op- 


erations. Reynolds offers welding equipment 


seas, 
a i. © 
, ate oe 


SEE “Mister Peepers 


Write for your copy of the new 24-page “Catalog of Facilities.” 


Sundays, NBC-TV. HEAR ‘Fibber McGee and Molly 


ranging from 30 to 800 amp., like the automatic 
fusion welding equipment shown at right ca- 
pable of continuous welding up to 63 inches 
per minute and featuring built-in crater fillers 
that permit crater-free welding. Remember, 
too, Reynolds constant quality control mini- 
mizes “down time’’—cuts your costs. 

For full details on these operations and on 
the many other services offered by Reynolds 
Aluminum Fabricating Service, call your 
Reynolds office listed under “Aluminum” in 
your classified telephone directory or write 
Reynolds Aluminum Fabricating Service, 
2051 So. Ninth St., Louisville 1, Kentucky. 


Get full details on th 


tremendous production facilities of Reynolds Aluminum Fabricating Service. 


Tuesdays, 


NBC radio. Consult local listings for time and station 


Reynolds plant. 


REY 


BLANKING - EMBOSSING - 


Reynolds plant photo showing flash 
welding of aluminum. 


OLDS ALUMINUM 


STAMPING - 


DRAWING - RIVETING - 
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Spot welding clips to roll formed patio 
awning beam in a Reynolds plant. 


FORMING 
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Reynolds automatic 
fusion welding equip- 
ment. Small photo 
shows finished trailer 
wheel welded on this 
equipment in a 
Reynolds plant. 


Inert-gas-shielded 
arc welding on alu- 
minum tubing in a 
Reynolds plant. 


FABRICATING SE 


A conveyorized brazing furnace in 
a Reynolds plant. 


ROLL SHAPING - TUBE BENDING - WELDING - BRAZING - FINISHING 
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Design people find Raybestos-Manhattan engi- 
neering service helpful on problems involving 
Asbestos, Rubber, Sintered Metal and Teflon* Products 


















































e Blo Lin 
ond Clutch Foc cing s 


SPECIALISTS IN “ASBESTOS, RUBBER, SINTERED METAL 
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To better serve you PROMPTLY. . so thot R/M sales, research and engineering 


can best coordinate to handle your problems . . . and so that we can serve you with least delay .. . 
please wire, phone or write the division listed under the product in which you ore interested. 


PACKINGS, GASKETS 
ASBESTOS TEXTILES AND TEFLON PRODUCTS 


Raybestos-Manhattan makes a wide variety of packings and gasket 
sheets, and an unusual number of asbestos textiles. Illustrated are 
two packings typical of the diversity of the R/M Packing line. K-68® 
is acompressed asbestos sheet with Neoprene binder. It has outstand- 
ing resistance to solvents of the gasoline and aromatic types. Vee-Flex 
Packing Rings are uniquely designed to provide automatic sealing 
R/M also stands ready to meet your specifications for Teflon pack- 
ings, rods, sheets, tubes, tape and fabricated parts. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


MECHANICAL RUBBER PRODUCTS 


If your design project calls for hose, chances are R/M engineers have 
already designed just the hose you need. Special types for acid, oil, 
sandblast, paint spray, chemicals—types for easy flexing like Homo- 
flex for air, water and other general use. Homoflex is typical of R/M 
engineering— it’s strong, yet light and “flexible as a rope,” with no 
preset twist. Cover and tube are inseparably joined through the 
specially designed strength member. If none of these fit your require- 
ments R/M will make a hose that does! Of course, R/M also can 
help solve your problems on transmission and conveyor belts, 
V-belts and molded rubber products. Let R/M work with you 


FRICTION MATERIALS 


Raybestos-Manhattan makes a variety of sintered metal products 
like those shown. These “Stop-and-Go” products of powdered metal 
are increasingly important in the automotive, aviation and earth- 
moving industries, especially where operations involve extreme 
temperatures. They are typical of the many different clutch and brake 
parts made by R/M. Whether of metal, or of woven or molded 
asbestos, every R/M friction element is engineered to meet your 
specific operating conditions. 


PACKINGS, GASKETS, 
ASBESTOS TEXTILES 
AND TEFLON PRODUCTS 


Packing Division or 
Asbestos Textile Division 
Raybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-221] 


MECHANICAL 
RUBBER PRODUCTS 


Manhattan Rubber Division 
Raybestos-Manhattan, Inc. 
Passaic, N.J 


Gregory 3-2000 


FRICTION 
MATERIALS 


Equipment Sales Division 

Raybestos-Manhattan, Inc. 

6010 Northwest Highwoy 
Chicago 31, Ill. 
ROdney 3-2400 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, NJ. * Manheim, Pa. * Bridgeport, 
Conn, * No. Charleston, S.C. © Crawfordsville, ind. 
Neenah, Wis. * Peterborough, Ontario, Conada 


Manufacturers of Mechanical Rubber Products « Brake 
Rubber Covered Sintered Meta | Asbestos Teflon Tape, Packings, Linings « Brake Blocks © Clutch Facings « Sintered 
Roll 


Friction Elements Textiles Sheets, Rods, Tubes Metal Products « Fan Belts * Radiator Hose « Rubber 


s 
AND TEFLON PRODUCTS prnnce tnriv an Damon Weds + Boling Bol 


Product Engineering — June, 1953 





Here are 10 special 


Top —“G" Type Undervoltage Trip Bottom—“E” Type Breaker 
“BE Type Breaker 550 Volts, D-C: “G" Type Blowout Arc Chute 
“G" Type Auxiliary Switch 


“J Type Breaker 
“2” or “RK” Type Shunt Trip 
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Westinghouse can help you build better equip- 
ment for bigger sales. How? By providing new, 
low-cost ways of offering your customers greater 
circuit capacity in less space, special breakers 
for tough applications, and modifications and 
accessories for unusual operating conditions. 
New Quicklag® Plug-in Thermal-Magnetic 
De-ion® Breaker 
space; plug-in contacts speed assembly. 


saves 25% mounting 


New E Breaker—with capacity increased 
from 50 to 100 amps without increasing 
frame size; provides the capacity but saves 
the price of heavy-duty panelboards. 

New J Breaker—only 101%” high as com- 
pared with the 15!»” height of conventional 
225-amp breakers; saves up to 34% mount- 
ing space. 

New Visible Blade De-ion Switch Line— 30, 
60, 100, 200-amp ratings—smaller, but 
with higher interrupting capacities than 
other devices of comparable ratings. 

P-1 Circuit Breaker—high vibration and im- 
pact resistance; for PCC and railroad cars, 
locomotives, rapid transits, trolley coaches. 


ways Westinghouse AB Circuit Breakers 
can do more for you 


. . . to give you greater flexibility for 
panel, switchboard or control cabinet requirements 


6. New Ground Current Limiter—stops danger- 
ous current leakages at from 3 to 20 amps 
independently of breaker trip elements—for 
greater safety in mines and damp locations. 

7. Undervoltage Protection—trips breakers 

automatically when line voltage drops to 
approximately 50% or less than normal. 
Shunt Trip—trips breaker instantly from 
remote point; has solenoid-plunger combi- 
nation with cutoff switch to break actuating 
current after operation. 
Remote Control—provided by motor oper- 
ator on K and L Breakers. 
Breakers for Unusual Conditions—specially 
selected and treated parts are used in breakers 
for extremely moist or corrosive atmosphere, 
or where fungus growths are prevalent. 

These developments in safer, more complete 

circuit protection pin point many modern design, 

function and assembly problems. But they are 
only a few of literally scores of circuit devices 
available to you. 

Call your Westinghouse Representative, or 
write for booklet B-5407, Westinghouse Electric 

Corp., P.O. Box 868, Pittsburgh 30, Pa. J-30160 


you can 6 SURE...iF irs 


Westinghouse 


Ss a, &, 


225 AMP J BREAKER 


K BREAKER 


L BREAKER 
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QUICKLAG P 
PLUG-IN BREAKER 


Le a4. - 


G BREAKER 
F BREAKER 


100 AMP E BREAKER 





is molded in 
one piece simpi 3d in 


manufacturing steps. 


. 8aves 


that control 
counter wheels are lightweight...combat 
inertia guarantee accurate operation 


is molded to 
finishing operations 
are minimized or elimin ited. 


close tolerance 


.y ‘ need no lubri« 
tion after installation...operate quietly 
give long, dependable service. 


NY IN I are smooth, tough... 
pleasant to the touch keep their 


newly finished appearance 


26 


= | 


has excellent 


} s...low coefficient 


hearing 


of friction. 


is strong, tough, di 


‘ may be dyed 
sntification 


e) 


mensionally stabi 
for assembly ide 


¢ 
( 8 is vis 
tually unbreakable cuts weight... gives 
positive action in dispensing coins 


e 


. ae 
hatiabelhs nt 
i ee 
Y —. ‘> are resilient... 
have “‘self-locking”’ properties . . . hold 
settings over long periods 


resists wear... is 
strong will not chip or crack .. . needs 
no lubrication. 


34 parts 
in this 


| . 
. are strong 
in thin sections unaffected by corro- 
ston . cut manufacturing costs 
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of Du Pont nylon plastic 
new fare collector 


The Grant Electrofarer is a completely 
automatic fare-collection device 
gives drivers an audible count and 
visible check of coin deposits. It can 
receive a single- or multiple-coin fare 
deposited in any combination of up to 
five coins and tokens, record the 
amount, then separate and drop each 
coin into its change carrier. It elimi- 
nates all driver fare handling except 
making change . . . contributes to 
safer, faster service. 

The device incorporates 54 different 
parts of Du Pont nylon plastic. These 
parts (a few are illustrated) show 
how the engineering properties of 
Du Pont nylon can contribute to 
better product performance, often at 
less cost. 

The parts were molded from Du Pont 
nylon by The Danielson Mfg. Co., 
Danielson, Conn., for Grant Money 
Meters Co., Providence, R. I. 


Du Pont nylon parts can be 
economically mass-produced 
by injection molding ... are 
light in weight ... give better 
performance. Nylon molding 


‘ ' 
BETTER THINGS FOR BETTER LIVING 
ber of compositions, each with ++» THROUGH CHEMISTRY 
different properties, for me 


chanical, electrical and other Polychemicals 


uses. For information, write: 


powders are available in anum- 


E. I. du Pont de Nemours DEPARTMENT 


; " . . a a 
NYLON GEARS can operate continu- & Co. (Inc.), Polychemicals 


ously to 250° F are readily molded Dept., Room 106 Du Pont PLASTICS . CHEMICALS 


in one operation... cut costs, ° : 
, Bidg., Wilmington, Delaware. 
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You wouldn't 
finish grind 


a cotter pin 


_ Why pay for unneeded precision 


in ball bearings? 


In many applications where speeds and loads are 
moderate, you don’t need a precision bearing. When 
this is the case, Schatz “Commercial” Ball Bearings 
can cut your costs by as much as 85%—without any 
sacrifice in operating efficiency! 

Why are savings like this possible? Because 
“Commercial” Ball Bearings are designed to wider 
tolerances than precision bearings... because they are 
available unground, partially-ground, or fully- 
ground. And, because, in almost all cases, cages are 
not used. 

If you have an application where speeds and loads 
are moderate, it will pay you to look into Schatz 
“Commercial” Ball Bearings. To learn how you may 


save, write for literature described below. 


THE SCHATZ MANUFACTURING COMPANY 


6798 Fairview Avenue, Poughkeepsie, New York 


The oldest, largest manufacturer of “Commercial” ball bearings 


Technical literature available: 

Schatz Catalog 1! contains drawings and specifications of Schatz Ball Bearings. 
Technical Bulletin tells how to determine proper type and size “Commercial” Ball 
Bearing for various speeds and loads. 


Nylon Bearing Parts discusses advantages of nylon parts in “Commercial” bearings, 


28 


Schatz Commercial” Bearings 


used on these products 


Dishwashers *« Outboard motors 
Automobile steering mechanisms 
Elevators * Box machinery 
Office equipment 
Flexible shafts « Lawn mowers 
Masonry cutting equipment 
Textile machinery * Farm equipment 


Laundry equipment 


What about your product? 


SCHATZ 


(Snitaraele 
BALL BEARINGS 
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He listens by looking... 


And why not? It takes the guesswork out of test work. 


QUIET BALL BEARINGS are longer running, 
smoother running, and stand up better under 
heavy loads. 

That's why Federal inspectors rely on their eyes 
rather than their ears when testing the sound of a 
bearing. They use an Anderometer, a highly sensi- 


tive machine which picks up a bearing’s slightest 


whisper and translates it into electrical impulses. Brederal 
By glancing at the dial indications, the inspector > 
can easily tell if the bearing measures up to &. Ball Bearings 
Federal standards. 
This “listening by looking” is but one of the Mf 
many tests that guarantee top-not« h performance 
from every Federal Ball Bearing. One of America’s Leading 
The Federal Bearings Co., Inc., Poughkeepsie, N. ) Ball Bearing Manufacturers 
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Here’s a typical example of how the extra power capacity of Cog-Belts can solve design 
problems. Two diesel engines drive the pump on this sand and gravel dredge, and the former 
16-bele drive handled a constant 140 horsepower load. When it was planned to step this up 
to 188 horsepower, 16 belts weren’t enough. But adding more belts meant adding more grooves 
to the pulleys—and there was no room for large pulleys! The engineers were faced with re- 
designing the entire dredge, in order to make use of the engines’ new output. Then 16 Cog- 
Belts were put on the drive. The same pulleys were used, but the Cog-Belts easily carried the 
i8 horsepower load increase. Instead of a complete redesign job on the dredge, it was a simple 
matter of changing from conventional V-Belts to Cog-Belts! 
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Want fo save weight, 
Suace and cost om your 


V Belt drive design 7 











This may be your answer . . . Cramped for 
drive space in your new design? If up to 25% shorter 
center distances will solve your problem, investigate the 
Dayton Cog-Belt.* It has no difficulty in operating on 
much shorter center distances than conventional V-Belts 
require. 

If weight is your design problem, the Cog-Belt can 
lighten your design by as much as 28%. How? Because 
you can specify smaller pulleys . . . shorter belts... 
and, frequently, fewer belts. 

Is cost the biggest headache in your design? Then be 
sure to see what the Cog-Belt offers the design engineer. 
In a great many instances, the greater horsepower rating 


Day tom 


of the Cog-Belt permits using fewer belts, and pulleys 
with fewer belt grooves. The savings possible in such 
cases are obvious. Even in drives which require the same 
number of belts, the pulleys for the Cog-Belts may be 
smaller (and thus cheaper) and the shorter center dis- 
tances lend cost-cutting compactness to your design. 


Send for design data! 


Get the complete engineering story on how Dayton Cog- 
Belts save cost, weight, and space. Send for Dayton’s 
384-page design guide. And, of course, feel free to call 
on Dayton’s engineering staff for help with your drives. 
No obligation — just write, wire, or phone. 


FLUO oe @ i 


*T.M,. 


Since /905 


WORLD’S LARGEST MANUFACTURER OF V-BELTS 
DAYTON 1, OHIO 


See how much space a Cog-Belt saves! 


TYPICAL V-BELT DRIVE "B” CROSS SECTION 


4 TO | SPEED RATIO 


DAYTON COG-BELT DRIVE "B” CROSS SECTION 
4\TO | SPEED RATIO 


© DO. Rk. 1952 


The Cog-Belt means a 30.6% saving in center distance .. . 


a 26% saving in height. . 
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- @ 47.2% saving in drive area! 





HELP TO STREAMLINE DESIGN! 


HEM Unibal Spherical Bearing Rod Ends 


Two Heim Unibal Rod Ends are used to form the 

link between the crankshaft and the toggle lever 

on this Amp-O-Lectric Automatic Wire Terminator 

made by Aircraft-Marine Products, Inc., Harrisburg, 

Pa. This application of Heim Unibal Rod Ends made 

it possible to eliminate the exposed crank and ram, Incorporate Heim Rod 

streamlined the machine, and permitted Ends in your machine for 

turning the crankshaft and flywheel 90°, so that smoother, improved opera- 

flywheel could be located at rear of machine, tion and design. Write for 

and allowed the heavy flywheel and motor to catalog of Unibal Bearings 
. and Rod Ends. 

be lowered considerably. 


THE HEIM COMPANY 
FAIRFIELD, CONNECTICUT 
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Constant speed fj : i Vari-Pitch motion 





Texrope V-belt drive control drive 


Open, drip-proof Totally-enclosed, fan-cooled Open, drip-proof, face-mounted 


squirrel cage motor squirrel cage motor vertical squirrel cage motor 





Combination 


Across-the-line manual starter starter ‘Reduced voltage starter 
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7" R CUSTOMERS will have no trouble get chosen for their modern equipment, efficient 

ting competent service on your products methods, wide experience and business integrity 
when you use Allis-‘Chalmers motors, control These Certitied Service Shops assure your cus 
and drives. There are nearly 100 Allis-Chalmers tomers of factory-approved parts and service 
Certified Service Shops located in every indus methods on Allis-Chalmers drive equipment. It 
il area in the Country you use special motors, the factory makes avail 
Allis-Chalmers Certitted Service Shops ar able to all Certitied Service Shops the necessary 


h 1independent units whi h have pecn information to assure a good SETVICe 10b 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 


Allis-Chalmers Manufacturing Company 
Box 512 
Milwaukee 1, Wisconsin 


Please send me the literature for designers checked below. 


Motors Control Texrope Drives 


Handy Guide to Motor Handy Guide to Starters 14B7733 Handy Guide to Texrope 

Selection 51B6052 Reduced voltage Starters 14B7215 Drives 20B6051 

Squirrel Cage Motors 51B6210 Vari-Pitch Drive Engi- 
neering Data 20B7499 


Company 


City and State 





FOR RUGGED DESIGN 
TROUBLE-FREE OPERATION.. 


Choose HYGRADE DRIVES: 
So, @\uman, 


ya 


e 


Bowe. Bi) oes ( tee +4 vt t 


: 
: 
: 
} 
’ 
. 
' 


Hete is a sturdy, compact Hygrade Worm Gear Drive 
transmitting power for moving heavy cars in and out 
of a large annealing furnace. 

Such tough service is typical of the demands in- 
dustry is making on Foote Bros. Hygrade Drives. 
These drives are built for rugged duty —day after 
day — year in and year out. Precision-processed worm 
gearing assures highest efficiency and optimum load- 
carrying capacity. Compact design gives maximum 
performance in minimum space. 

Solve your tough speed reduction problems with 
Enclosed Hygrade Drives. Horizontal and vertical 
types available. Ratios to 4,108 to 1, capacities to 260 
h.p. For applications requiring long, unsupported 
output shafts, use Vertical Hygrade in Hytop design. 

See your Foote Bros. representative 


7 : - One of 15 car-type furnaces using 
or write for information Hygrade Drives at Worren, Ohio, plant of Copper- 


weld Steel Company. Installed by Pennsylvania 
Industrial Engineers Division, Amsler Morton Co, 


FOOTE BROS, 
GEAR AND MACHINE CORPORATION 
Dept. W ,4545 South Western Boulevard 
Chicago 9, Illinois 


LINE-O-POWER MAXI-POWER FOOTE BROS.-LOUIS ALLIS Please send me a free copy of Bulletin HGB 
DRIVES DRIVES GEARMOTORS on Foote Bros. Hygrade Worm Gear Drives. 


FOODIE? TESBROS. 


Baller Power Tracoin Though Calter Lear f 
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- See what adhesives are 


ADHESIVES* COATINGS» SEALERS | 


MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE 


REFLECTIVE SHEETINGS @ "3M" ABRASIVE PAPER AND 


38 


doing today! 
\Y BRB 


Keeping your power dry! 


Protecting our shores from invasion is only one of the jobs 
assigned to Navy aircraft. Another task, equally important, is for 
the plane to protect itself against its own “natural’’ enemies. 

For instance, consider the possible effects of salt air and water, 

of moisture condensation, of vibration on the electric wiring that 
delivers power throughout the plane. How quickly these 

elements would destroy the aircraft—if not checked. 

To help protect these power lines, 3M, working with McDonnell 
engineers and the U.S. Navy, developed EC-1120—a potting 
compound, not affected by vibration, that provides a 

permanent seal for wiring in plugs against moisture and salt air. 

It helps to keep your power dry! 


See what adhesives can do for you... 


There are virtually thousands of other 3M products developed for 
specific uses such as this, or for more general purposes. For the 
facts on 3M adhesives, sealers and coatings designed especially 

for industrial use, call in your 3M sales representative, or write 
directly to 3M, Dept. 46, 411 Piquette Ave., Detroit 2, Michigan. 
MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION . 411 Piquette Ave., Detroit 2, Michigan 
GENERAL SALES OFFICES: ST. PAUL 6, MINN. e EXPORT: 122 £. 42 ST.. N.Y. 17, N.Y. e CANADA: LONDON, ONT 


ADHESIVE TAPES @e “SCOTCH” BRAND SOUND RECORDING TAPE e“SCOTCHLITE” BRAND 


CLOTH @**SM"’ ADHESIVES AND COATINGS @ 3M" ROOFING GRANULES @ 3M" CHEMICALS 
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Oloche SfOp nuts RONG RGU 


types of problems 


Here are ten typical fastening problems. One device, the 

ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, which prevents 

seepage and wear-producing axial play. And because the bolt threads 
are protected against moisture from without, the nuts are 

not “frozen” to the bolt by corrosion. 


ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
removed with a wrench and reused many times. 


For further information on ESNA self-locking fasteners, 
mail the coupon below. 


TIGHTENED 
AGAINST 
THE WORK 
































On make-and-break 
adjustment studs 
where accurate con- 
tect gaps ere re- 





oe Teo seal bolt Te seal bolt 
Re healt BE! SEY bpeew mi« 
Z| P77] Serreing tee 

tae 


Dept. N41-62, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send the following free faster 


CF) Elastic Stop nut bulletin [) Here is a drawing of our product. What self- 
CD Rolipin bulletin locking fastener would you suggest? 


Title 
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@ stevo motor 


E [ OV gives you a complete variety of 


sizes and types of Synchros and Servo Motors 


WHATEVER THE NEED 
CHOOSE KETAY! 


Available as listed 


SYNCHRO, Size 16, O.D. 1.537", 

(Transmitter, Receiver, Contr 

INDUCTION MOTOR, O.D. 1.7 

115 V, 60 Cycles 

SYNCHRO, Size 18, O.D. 1.750", 115 V, 400 and 

60 Cycles (Transmitter, Receiver, Differential, 
Control Tr former) 

SERVO MOTOR, O.D. .937", 26V, 400 Cycles 


SYNCHRO, O.D. 1.437", 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential 
( trol Tr stormer) 
SERVO MOTOR Mk 7, O.D. 1.437", 115 V, 400 
Cycles 
SYNCHRO, Type 1F or IHG, O.D. 2.250” 115 V, 
60 Cycles ( Receiver, Transmitter) 
SYNCHRO, Size 31, O.D. 3.10", 115 V 400 and 60 
Cycles (Tr mitter, Receiver, Differential, 
Control Transformer) 
SYNCHRO, Size 23, O.D. 2.250", 26 V and 115 V 400 
& 60 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, O.D. .937", 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, 
Control Transformer) 
LINEAR TYPE CONTROL TRANSFORMER, O.D. 
1.625”, 26 V, 400 Cycles 
SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 
400 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 
SYNCHRO, Size 15, O.D. 1.437", 26 V and 115 V, 
400 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, Size 19, O.D. 1.90", 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 


K etay offers high precision rotary and instrument components 
for most every need in the Armed Forces and Industry. As 

the world’s largest producer of government approved synchros, 
Ketay stands ready to solve your problems with a complete 

line of synchros, servos, magnetic amplifiers, computers 

and control systems. 


If you are searching for a specific size or type... if availability 
is a problem...if engineering counsel is needed... 
Ketay can help. Why not join us for an exploratory discussion 
of your particular problem. Write today to Dept. K 


555 Broadway, New York 12, N.Y. 


e - _——— CORP. 


KINETIX INSTRUMENT DIV. 


nya RESEARCH & DEVELOPMENT DIV. 
PACIFIC DIVISION 


ie) 44240) 7,.14, 25 12833 Simms Ave., Hawthorne, Colif. 


MCUs lad ia ...of precision instruments, components, and systems. 
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RESEARCH 
PRODUCTS 


““ALKA-DEOX”’ DESCALING PROCESS — An 
electrolytic alkaline derusting and descaling proc- 
ess for steel and many alloy steels. Fast acting 
without attack on base metal. Removes smuts. 
Less hydrogen embrittlement than with acids. 
Uses Enthone Compound 134. x 


ACTANE 33 — A crystalline product that re- 
places hydrofluoric acid for many operations — 
etching, bright dipping of aluminum. Also used 
in pickling stainless steel and removing silica. 
Less hazardous to handle than HF. 


COMPOUND NR-28 — A very effective water 
soluble rust inhibiting compound for steel. Neu- 
tral in reaction. A powdered material used 1 - 2 
oz/gal. 


COMPOUND NR-37 — An organic material 
added to cold or hot water to prevent rusting of 
steel, cast iron and porous iron including pow- 
dered iron parts during storage or during drying 
of the water film. Leave no residue after the water 
has evaporated. 


DESCALER 2A — A powdered acidic compound 
added to water to make pickling solutions for 
iron and steel. Safer to handle than sulphuric 
acid. Gives controlled acidity to prevent over- 
pickling. Contains surfactants to promote more 
uniform and cleaner pickling. 


ENAMEL STRIPPER 95 — An emulsifiabl« 
solvent type stripper for uncured lacquers and 
enamels. Can be used for stripping uncured ma 
terials from defective work and is also used for 
cleaning of spray paint booths and spray equip 
ment. Overcomes hazards of the use of thinners 
for cleaning purposes. 


ENTHOX — Chromating process for zinc and 
cadmium. Very easy to use and economical. Stops 
corrosion in damp atmospheres and in salt fog 
If you have trouble meeting salt spray specifica- 
tions on zinc and cadmium use Enthox. 

ETCHALUME 14 — A new fast etching, uniform 
acting, alkaline cleaning and etching agent for 
aluminum to prepare it for painting or to procure 
a final etched finish. 


ZINC DIE CASTING STRIPPER (COMPOUND 
L-88) — An electrolytic stripper for removing 
chromium, nickel and copper from zinc base die 
castings. Leaves the die casting in a clean con- 
dition ready for refinishing. 


Write for check list of literature on more than sixty 


products and processes for modern metal finishing. 


METAL FINISHING 
PROCESSES 


THONE 


ELECTROPLATING 
CHEMICALS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 
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MAGNESIUM OFFERS YOU 
SUPERIOR MACHINABILITY 


Increased tool life and lower 
machining costs are possible 


Of all structural metals, magnesium is the easiest 
to machine. Heavier depths of cut and higher rates 
of feed than are used on other metals are possible 


when machining magnesium. 


With 


helps you realize savings in production costs, par- 


increased machining speeds, magnesium 
ticularly when extensive machining operations 


are required. 


Magnesium cuts freely, too, assuring increased tool 
life. In fact, the life of high-speed steel cutting tools 
when machining wrought magnesium equals the 
life of carbide-tipped tools on other metals. 


Fe "a ai 


Excellent surface finish is obtainable when machin- 
ing magnesium because there is no tendency for 
metal to tear or drag. Extremely accurate parts with 
dimensional tolerances of only a few ten thou- 
standard 


sandths of an inch can be made by 


machining operations. 


Free Book: “MACHINING MAGNESIUM’. This fact-filled 
book will give you complete data on all machining 
operations with magnesium. It also includes in- 
formation on tool design, coolants and shop prac- 
tice. For your copy, call your nearest Dow sales 
office or write THE DOW CHEMICAL ComPANY, Mag- 
nesium Department, Midland, Michigan. 


you can depend on DOW MAGNESIUM 
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.. to eliminate hit-or-miss 


machine lubrication 


ALEMITE Accumeter 
CENTRALIZED LUBRICATION 


extends the protection of automatic lubrication 
to virtually any machine 


Centralized lubrication with Ale- 
mite Type I Accumeter can make 
your machines produce more, last 
longer, and cost less to run—impres- 
sive savings at low cost! Thissimple, 
single-line system is completely ver- 
satile—easy to design, easy to build 
into any machine because valves fit 
lirectly on bearings, replacing 
grease fittings, oil cups or reservoirs. 
In seconds, in a fraction of the time 
required for hand lubrication, Ale- 
mite Accumeter Lubrication System 
delivers the exact, measured amount 


of clean oil or grease from one cen- 
tral point to all bearings of a ma- 
chine. The machine keeps operating 

no production time lost—no bear- 
ings are missed. No wonder 95% of 
big plants buying machine tools spe- 
cify centralized lubrication! 


Type 1 Accumeter Systems serve 
single machines or groups of ma- 
chines with semi-automatic or fully 
automatic lubrication. It is just one 
of three types of Accumeter Systems 
made by Alemite to meet your exact- 
ing requirements. 


FACTORY-TESTED . . . FIELD-PROVED 


Proved in the field. Exhaustive tests showed no variation 


in the 
73,312 
twice-a-day service. 


amount of lubricant discharged . . . 
lubrication cycles, equal to 122 years of 


even after 


ALEMITE 


BEG. U. S. PAT. OFF, 
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Adjustable 


Outpus 





Cap 


ALL THESE ADVANTAGES! 


® Eliminates shutdown time for lubrication. 
Adds productive time to machine output. 


® Seals completely against dirt, 
grit, water all the way from 
“Barrel-to-Bearina.” 


®@ Prevents bearing troubles due to neglect 
or use of wrong lubricant. 


® Services all bearings—including 
those inaccessible or dangerous— 
in one operation 


®@ Avoids work spoilage and bearing 
repairs due to over-lubrication 








ICR switches control | 
gaging cycle to sort small parts 
automatically at the rate of 








Rte eset a kh 





60-120: 


All these switches have the 
MICRO characteristics of 
small size, light weight, ac- 
curate repeatability of oper- 
ating point, high electrical 
rating and long life depend 
ability. 

Twelve designs of MICRO 
“‘basic’’ switches differ in re- 
spect to types of actuators 
to provide a wide variety of 
operating means. One is the 
“W” type of roller actuator 
used in the Federal elec- 
tronic sorting gage. Three 
other types are shown here. 


MICRO 1:00 


MAKERS OF PRECISION SWITCHES 


A MINUTE 


Two MICRO precision switches control the steps of the gaging 
cycle of this Federal Electronic Sorting Gage. This gage automati- 
cally sorts mica parts into eight thickness classifications at the 
rate of 60 to 120 a minute. 

MICRO switches were selected by engineers of Federal Products 
Corporation for this exacting requirement because of: 

Extreme precision 

Accurate repeat operation 

Long-life dependability 
The two MICRO switches are operated by timing cams to control 
the various steps. The gaging cycle is initiated by the operator 
who breaks a photoelectric beam with the mica in her hand. Then 
the electronic gage head moves forward, grips the mica and meas- 
ures its thickness. This signal, amplified and classified, causes the 
correct trap door below the gage to open. 

Whatever your switch application problem, there is a MICRO 
switch with the exact electrical characteristics, actuation means 
and mounting arrangements to fit your most exacting design. 
MICRO field engineers are at your service to help in the selection 
of the specific switch best suited to your requirements. We invite 
you to contact the nearest MICRO branch office. 


"QI" Plunger Switches 


MICRO “QI” plunger 
switches are designed for 
mounting through panels 
They are useful as manual 


Pin Plunger Switches 


MICRO pin plunger switches 
are designed for applications 
where the movement of the 
actuating device can be ac- 
curately controlled. They 
are ideal where accurate 
repetition of operation posi- 
tion is a requisite. 


FREEPORT, ILLINOIS 


or mechanical push button 
switches or for operation by 
slow moving cams. 7/32” 
overtravel is provided. 


dh 


"L” Leaf 
Actuator Switches 


MICRO “‘L”’ leaf actuator 
switches are designed for use 
in applications with operat- 
ing means that combine 
small force with actuating 
movement that will limit 
overtravel to 1/16 inch. 
Cams may be used against 
the leaf actuator. 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 





fry Straight Chrome Stainles 
~ That Shows Unusual Promise for Your Applications... 


If your products or components call for the properties 
of a stainless steel, here is a stainless that shows unusual 
promise for many applications. And this steel (Carpenter 
No. 3, Type 443) is particularly important today for 
jobs requiring an improved straight chrome stainless to 
replace the 18-8’s restricted by Government 
Regulations. Carpenter Stainless No. 3 gives you 


excellent corrosion resistance, high resistance to scaling, 


Typical user reports on Carpenter Stainless No. 3 


This rod end bearing for military aircraft 
must have heat resistance, ability to resist 
salt corrosion, good machinability and good 
cold forging qualities. Carpenter No. 3 has 
met all these requirements and is giving an 
excellent account of itself both as to corrosion 
and heat resistance at operating temper- 
atures up to 1000°F. Moreover, No. 3 is not 
subject to intergranular corrosion at 
this temperature. 








and a low annealing temperature (S500°F lower 
than type 304). Moreover, No. 3 provides machin- 
ability comparable to SAE 3145, 3250 or 4650. For 
more information on No. 3—its mechanical 
properties, relative workability, corrosion resistance, 
recommended uses, etc....drop us a line on your 
Company letterhead for the new descriptive folder 
on Carpenter No. 3. 


These jaw inserts for tenter clips grip and 
stretch nylon cloth as it rolls through finish- 
ing stages. Inserts must be spotless and must 
resist corrosive action of the dyes because 
a slight surface defect could break the 
threads. In addition to good corrosion resis- 
tance, No. 3 gave the inserts high wear 
resistance for long service—including 
resistance to abrasion from tale and china 
clay used in other textiles processed. 











A word about availability... 

Carpenter Stainless No. 3 (Type 443) is available from 
Reading Warehouse Stocks, hot rolled annealed in sizes 
36’ to 2%4"’ round. Other standard bar sizes and finishes, 


Export Department: 





also cold rolled strip, are manufactured to order in 
minimum quantities of 500 pounds per size. Mill ship- 
ments are currently 60 to 120 days from receipt of order 
and neither priorities nor allotments are required. 


THE CARPENTER STEEL CO., 117 W. Bern St., Reading, Pa 
The Carpenter Steel Co., Port Washington, N. Y.—*CARSTEELCO” 





Stainless Steel | 


pioneers in improved specialty steels 








Call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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FARVAL— Studies in 
Centralized Lubrication 
No. 142 
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KEYS TO ADEQUATE LUBRICATION — 
Wherever you see the sign of Farval—the familiar valve 
manifolds, dual lubricant lines and central pumping 
station— you know that a machine will be properly 
lubricated. Farval manually operated and automatic 
systems protect millions of industrial bearings. 





g FARVAL SAVES ON LUBRICATING 4 PRESSES 7 
(Savings based on one work shift per day) 


Lbs./Yr. Hrs. / Yr. 
lube. lube. 
64 points 64 points 





| — 
ht CREASE 
5 GUN 


CENTRALIZED 
SYSTEM 


576 Ibs. 208 hrs. 





144 Ibs. 52 hrs. 








SAVINGS EFFECTED IN 
3 YEARS BY FARVAL 





1296 Ibs. 468 hrs. 





AND IN ADDITION, FARVAL SAVES 








BEARING EXPENSE AND PRODUCTION TIME 





Reports of lubrication engineers show lubrication by grease gun takes .747 
minutes per point to clean dirt from nipples, grease, move from point te 
point and refill gun. With Farval it only takes .188 minutes per point? to fill 
reservoir, build up and hold pressure, and lubricate. In addition, Farval 
saves 3 pounds of each 4 of lubricant used by other methods. 
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FARVAL SAVES DOLLARS 


and many production hours 
on 4 Minster presses 


‘ro press room is the bottleneck in any sheet 
metal plant. If presses are shut down for oiling 
or repair of bearings due to faulty lubrication, the 
entire manufacturing operation grinds to a halt. 
Production is lost. 


To avoid these troubles in its plant, Lyon Metal 
Products, Inc. installed Farval centralized systems of 
lubrication on their four Minster presses. The results 
were immediate: Farval resulted in considerable sav- 
ings in labor and lubricant over a three-year period. 
But better than that, Farval freed these presses for 
their real work of high-speed, non-stop production 
by eliminating the “human element” involved in fre- 
quent shutdowns for lubrication. Now, with a quick 
stroke, all points (regardless of location) on a ma- 
chine are lubricated properly, effortlessly. In addition, 
the Farval system is sealed against dust and scale 
which inevitably get into bearings with old-fashioned 
oiling methods. 

Farval is the original Dualine system of centralized 
lubrication that delivers oil or grease under pressure 
to a group of bearings from one central station, in 
exact quantities, as often as desired. The Farval valve 
has only two moving parts—is simple, sure and fool- 
proof, without springs, ball-checks or pinhole ports 
to cause trouble. 


Today, Farval is working in hundreds of metal- 
working and processing shops protecting bearings 
on presses, coilers, shears—in fact, every type of equip- 
ment that must be lubricated regularly and properly. 

If you want to lower production costs in your plant, 
you owe it to yourself to look into Farval. The sav- 
ings will amaze you. Write today for free Bulletin 25. 
The Farval Corporation, 3279 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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can be improved with 


Executive chair manufactured by Sturgis Posture Chair Company 
is protected with their srunton® coating for metal parts. This 


coating is based on Vinyirre Dispersion Resins, 


VINYLITE dispersion resins 


BRAND 


All metal parts of this executive chair, 
and every other metal chair made by 
Sturgis Posture Chair Company, Stur- 
gis, Michigan, are decorated and effi- 
ciently protected by their SturLon® 
coating based on Viny.ite Dispersion 
Resins. 

Tests showed 10 to 20 times longer 
wear than baked enamels tested... 
greater resistance to scratches, mars, 
water soak and humidity ...no dete- 
rioration from salt spray, detergents, 
cleaners, nail-polish remover, lipstick 
and other agents. The coating has ex- 
cellent color retention. Static shock is 


IMPELLER HOUSING for military radio trans- 
mitter, molded of Baxexrre Phenolic Plastic, with- 
stands vibration, shock, temperatures between —35 
and +70 deg. C. Made by Whitso, Inc., Schiller 
Park, Ill., for Collins Radio Co., Cedar Rapids, la, 
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reduced. It has a pleasant warm feel, 
and requires only gentle wiping to 
maintain its high-polish luster. 

Your coating supplier can recom- 
mend formulations on BAKELITE and 
VinyuiTe Brand Resins for practically 
every purpose ... Coatings recognized 
as superior in durability and service. 
For complete information and list of 
suy pliers write Dept. OP-10. 





See Bakelite Company’s exhibit at 
the Basic Materials Show, Grand 
Central Palace, New York, June 15- 
19, 1953. 


LONG-WEARING FEET for ironing table legs are 
molded of Vivyurre Plastic Flexible Compounds. 
They are non-skid, retain shape and resiliency 
and withstand rough treatment, abrasion. Molded 
by Minnesota Plastics Company, St. Paul, Minn. 


BAKELITE 


™ Vinylite 


RESIN COATINGS 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 





UCC) 
30 East 42nd Street, New York 17, N. Y. 


DRAWING INSTRUMENT made from Vovynrrr 
Plastic Rigid Sheets is combination compass, scale 
square, and protractor. It's dimensionally stable 
casy to clean, resistant to moisture, oil, ink, most 
chemicals. By Shaw-Barton, Inc., Coshocton, Ohio 
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10 U.S. Royal adhesives 


cover 90% of all industrial uses! 


MADE FROM 4 BASE RUBBERS 


RECLAIM NEOPRENE 
GR-S BUNA N 


Free booklet tells how to pick the right adhesives 


This booklet makes you a specialist in adhe- sive requirements. For unusual cases, “U.S.” 
sives. It gives you the facts a specialist needs offers a complete line Of “specials” —designed 
to know about each adhesive in the U. S. for particular bonding problems. Write today 
Royal “10-90” series. It shows you how to to address below for your copy of the U.S. 
select the adhesive whose characteristics best Royal Adhesive Booklet. 

suit your requirements, according to base. “U.S.” Research perfects it 

thinner, viscosity, weight, bonding range and) = ys." Production builds it 

general use. And remember that the U.S. U.S. Industry depends on it 

Royal line takes care of 90°: of normal adhe- 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting ¢ Expansion Joints « Rubber-to-metal Products « Oil Ficld Specialties « Plastic Products « Molded and Extruded Goods « Protective Linings and 
Coatings + Grinding Wheels + Packings « Tapes « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Marine Applications and Many Other Uses 


EASE OF FABRICATION 


WIDE COLOR APPEAL 


DURABILITY 


INCREASED STRENGTH 


EASE OF APPLICATION 


DU PONT 


VITREOUS ENAMEL 


FOR ALUMINUM 


QU PONT 


BETTER THINGS FOR BETTER LIVING 
.-. THROUGH CHEMISTRY 
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Applionce Parts 


now made possible with DU PONT VITREOUS ENAMEL 
Get all the advantages of aluminum— 
in colors that help your product sell better 


The remarkable properties of Du Pont vitreous enamel for aluminum 
permit a new, wider use of lightweight aluminum alloys. This outstanding 
protective finish enables you to take advantage of aluminum’s desirable 
features in a variety of structural and decorative applications. And 
Du Pont vitreous enamel adds a wide color appeal to your household and 
industrial products—gives them another important sales advantage. 
Vitreous enameled aluminum can be sheared, sawed, drilled and punched 
without damage to the coating. Costly prefabrication is eliminated because 
standard size enameled sheets can be cut to size on the job. 


Almost unlimited range of colors and degrees of surface gloss available . . . can 
be produced in multi-color effects by masking, spray or screen stencil processes. 


Du Pont vitreous enamel for aluminum is lightfast . . . displays excellent re- 
sistance to corrosion, abrasion, thermal shock, impact and flexing . . . has a 
high dielectric strength. 


A standard thickness coating of vitreous enamel increases the rigidity of sheet 
aluminum as much as 60°! 


Vitreous enamel is readily applied by ordinary enameling and firing procedures. 


FOR MORE INFORMATION SEND FOR 
YOUR FREE COPY OF THIS BOOKLET 


Vitreous enamel for aluminum is fully described in this 
free booklet—just fill out and send in the coupon below. 


Peete eeeceeeeese sees eseeeases “eee ece8 eee @ 


E. I. du Pont de Nemours & Ce. (Inc.) 
Electrochemicals Department, Wilmington 98, Delaware 


Please send me a free copy of your booklet on Du Pont Vitreous Enamel for 
Aluminum. I am interested in enameling the following types of work 


Name. 


Firm __ 





Address 


City , State 
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in TELECHRON TIMERS only... 












































FEATURES TO HELP YOU DESIGN 


YOUR 


TWO KNOBS do the work formerly done by a 
three. The new Telechron Timer, mode! C-78, 


means unmatched simplicity in clock-radio operation. 


One knob for alarm . . . the other for radio. 


SIGNAL ALARM. It’s a must for heavy sleepers. 

And it’s a sales-boosting extra talking point for your 
clock-radio. In the clock-radio field only Telechron Timers 
have the signal alarm. 


RADIO ALARM “ON” SWITCH. Contacts rated at 15 A. 
at 115v. a-c. Adequate to carry the load of a variety of 
electrical appliances through an auxiliary outlet 

on your clock-radio. 


DEPENDABLE SLEEP SWITCH. Simple design—friction 
geared to clock movement— insures accuracy, dependa- 
bility, and sturdy endurance even with rough handling. 


NEW CLOCK-RADIO 


FREEDOM OF STYLING. Two-knob contro! and 
separate alarm hand mean greater freedom for your 
styling people. Telechron Timers are available with 
round or square face ...any color dial, hands or bezel. 


Sales-Boosting Extra Benefit 


You are free to display the 

Telechron trade-mark and the 

Telechron Seal of Accuracy on 

your clock-radio. Ask for full 

information. Telechron Depart- 
ment, General Electric Company, 16 Homer Ave., 
Ashland, Massachusetts. 


clelechion 
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New Bullard vertical chucking grinder 
gets high precision, handles heavy 
loads with table on TIMKEN’ bearings 


O insure the high precision 

needed in finishing ef and 
cones for large-size roll neck bear- 
ings, Bullard mounted the table 
pe of a new 64” size vertical 
chucking grinder on Timken” ta- 
pered roller precision bearings. 
Timken bearings‘are also used in 
many other vital spots. 


Line contact between their roll- 
ers and races gives Timken bear- 
ings extra load-carrying capacity. 
Their tapered construction takes 


radial and thrust loads in any com- 
bination. Result: Shafts are held in 
rigid alignment. Shaft deflection 
and end-play are minimized. Gears 
mesh smoothly. Spindle precision 
is assured. 

True rolling motion and an in- 
credibly smooth surface finish make 
Timken bearings practically fric- 
tion-free. Maintenance and lubri- 
cation time and costs are cut to a 
minimum. 


Precision manufactured, made of 


Timken fine alloy steel and engi- 
neered for the job, Timken bear- 
ings normally last the life of the 
machine. Specify Timken bearings 
in the machinery you build or buy. 
Look for the trade-mark “Timken” 
stamped on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable ad- 
dress: “TIMROSCO”,. 


This symbol on 2 product means 
its bearings are the best. 


THE BULLARD COMPANY mounts the 
table spindle of its new 64” size verti- 
cal chucking grinder on Timken 
precision bearings to insure high 
precision, trouble-free performance. 


STATISTICAL 
QUALITY CONTROL 


To insure uniform high qual- 
ity and closer tolerances, the 
Timken Company uses sta- 
tistical quality control. With 
it, tolerance deviations are 
plotted graphically. It's one 
of industry's newest, most 
scientific methods of im- 
proving product uniformity. 


@ 


ry 
Tile“ 


: 
it 


' 
be 


TIMKEN 


TAPERED ROLLER BEARINGS 


ie & 
| | A 


| 
J 
* 
Ne 
J 
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WOT JUST A BALL. - NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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Townsend Fasteners 


Give You Carefree Power Mowing 


Imagine the joy of power mowing 
without the continual annoyance of 
having parts jiggle loose, drop off and 
get lost in the grass. To assure you 
hours of easy, carefree mowing, many 
manufacturers use Townsend fas- 
teners—which are designed to stay 
put—hold components together per- 
manently. Townsend locknuts, self- 
tapping screws, rivets, pins, and spe- 
cial fasteners not only provide tight, 
fast, secure assembly but reduce ma- 
terial and labor costs as well. 


T 


Cherry Rivet Company Division 


In other industries, leading com- 
panies recognize Townsend as “The 
Fastening Authority” and depend 
upon our design engineers to solve 
innumerable assembly problems. 

They know the Townsend method 
of designing and cold-forming special 
fasteners and parts has improved 
products, reduced material costs and 
speeded assembly. Savings are sub- 
stantial—ranging from $5,000 to 
$20,000 a year—as high as $80 per 
thousand on a single part. 


NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 


Los Angeles, Cal 


In your quality-improvement, cost- 
reduction program you can have the 
benefit of Townsend’s 137 years of 
designing cold-formed parts—draw 
upon its capacity of 60-million pieces 
daily for service—choose from over 
10,000 standard and special items 
for proper application to the prob- 
lem. Send drawing or samples of the 
parts you wish improved in order to 
reduce unit costs. Our fastening spe- 
cialists will give you the solution 
without obligation. 


wnsend 


COMPANY + ESTABLISHED 1816 


THE FASTENING AUTHORITY—Experience: over 137 yeors—Capacity: sixty-million parts daily—Products: over ten-thousand types of solid 
rivets—cold-headed ports—Cherry Blind Rivets—Twinfast Screws—self-tapping screws—tubular rivets—locknuts—special nails—formed wire parts. 
Plants: New Brighton, Pennsylvania—Chicago, Illinois—Plymouth, Michigan—Santa Ana, California. 
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cE wrt 6-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 8', 
=x II” 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 


Product Enginecring — June, 1953 


When You Buy Small Gears! 


Play safe! Pass the buck! Ask ws to stick our 
necks out for the Fractional Horsepower Gearing 
you need. Lots of careful buyers do this. They call 
in our competent engineers early in the drawing 
board stage. That's the time to establish. .1. 
Design, 2. Material, 3. Manufacturing tolerances 
and economies, 4. Costs that fit your budget, 5. 
Deliveries to meet your production schedules. 


Here at Small Gearing Headquarters you get all 
the advantages developed through 35 years of 
specialization .. years of perfecting men, methods, 
machines and inspection to highest standards of 
accuracy. So, whenever Small Gearing is involved, 
it’s just good business to “put it up to G.S."". You'll 
get the kind of friendly, helpful service you've 
always wanted. 


FRACTIONAL Wo, 
. ’ 











Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 





SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 











BENDIR soins 


THE MOST TRUSTED NAME 
IN MAGNETOS 


with the Exclusive 


HIGH OUTPUT 


The Scintilla Magneto Division of Bendix, 
foremost supplier of ignition equipment 
to the aviation industry, offers the manu- 
facturer of small industrial engines crank- 
shaft and flywheel magnetos with a new 
and exclusive high output coil that adds immeasurably to 


ONLY BENDIX MAGNETOS engine performance. 
GIVE YOU ALL THESE FEATURES With coil windings side by side instead of the conventional high 


: . tension superimposed upon low tension, output is materially 
canary See increased providing easier starting and better performance 

High Output Coil ased providing easier starting and better performance. 

Lower Operating Cost Regulated voltage with increased breaker life and reduced 
Minimum Lubricating Requirement 
Light Weight , : . sk . 
Higher Voltage at Starting Speed For better engine performance it will pay you to insist on Bendix 
Constant Spark over Entire Speed Range magnetos. They are available for every type of small engine and 
Compact and Sturdy Construction every pricing requirement. Complete information on request. 


electrical stresses assure trouble-free operation and longer life. 


Gendixr 
SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK aviation 
Eaport Soles: Sendix internations! Division, 72 Fifth Avenue, New York 11, N.Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Avenue, Burbank, 

@ Stephenson ——e 6560 Cass Avenve, Detroit 2, 

wey ee . Wisconsin Avenve, Milwaukee, 
@ 582 Market Street, Sen Francisco 4, California 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 
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Rugged Duronze Fittings 
Chosen for Flying Boxcars 


Fairchild C-119 Flying Boxcar, standard medium USAF transport 


Bridgeport’s Duronze III is playing 
an important role in the manufacture 
of Fairchild C-119 Flying Boxcars. 
Items such as bulldozers, trucks, 155 
millimeter howitzers, jeeps, lifeboats, 
helicopters, ambulances and steam- 
rollers fit easily into the cavernous 
holds of these twin-boomed aerial 
carryalls. Rugged construction is neces- 
sary, because the C-119 must deliver 
sustained high performance under 
severe conditions. 


Advantages of Duronze III 


Searching for a tough, hard metal 
for bushings, screws, nuts and other 
fittings, the Fairchild engineering de- 
partment decided on _ Bridgeport’s 
Duronze III, silicon aluminum bronze, 
707. It contains approximately 91% 
copper, 7% aluminum, and 2% silicon. 
This engineering alloy was chosen in 
preference to other metals because of 
its unusually fine physical properties: 

.the remarkably high tensile 
strength of approximately 90,000 
psi and a Rockwell hardness of 
B85 in the annealed condition. 


-.. excellent resistance to corrosion. 


«+-about 9% 
brass. 


lighter than Naval 
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...free machining — 60% rating as 

compared with free cutting brass. 

This hard, strong alloy has fine wear 

resistance when used for sliding parts. 

It can readily be hot forged at a tem- 

perature slightly higher than that used 
for brass. 


~~ 


~ 


Parts used in manufacture of Fairchild C-119 Flying Boxcars made from 
Bridgeport’s Duronze III. Courtesy Fairchild Aircraft Division, 


Hagerstown, Maryland. 


oer MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Duronze III Parts Used in 
Flying Boxcars 


The below 


following parts: 


illustration shows the 

(1), (3) Nuts used on engine con- 
trol panel. 

(2) Split bushing for nose landing 
gear trunnion support. 

(4) Bushing used in nacelle and 
fuselage. 

(5) Bushing for emergency escape 
hatch block assembly handle. 

(6) Support collar used on leveling 
jacks on ground handling equipment. 

(7) Threaded collar for leveling 
jacks on ground handling equipment. 

(8) Bushing for engine control ped- 
estal. 

(9) Bushing for fuselage floor roller. 

(10) Bushing for nacelle door actu- 
ator push rod. 

(11) Bushing for master cylinder, 
brake system (covered with glue to 
prevent threads being scratched until 
installed). 

(12) Bushing for life raft release 
load reducer. 

Not illustrated are Duronze III trun- 
throttle mechanisms 
which are installed on engine control 
pedestals. 


nions of stop 


Technical 
Assistance 


If you are plan- 
ning to upgrade the 
quality of your prod- 
ucts by changing 
your metal specifi- 
cations, contact our 
nearest district office 
for technical assis- 
tance. We will be glad 
to supply informa- 
tion on Duronze III 
—physical properties 
recommerded, ma- 
chining methods and 
suggested applica- 

») tions. Write for your 
free copy of Bridge- 
port’s“Duronze Man- 
ual” today—on com- 
pany stationery, 
please. (9839) 
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There's profit 
in it for you! 
























































Let Torrington make your small precision metal parts 


If your product uses special pins, pivots, 
dowels, needles, mandrels, knives or other small 
precision metal parts, TORRINGTON can 
make them better, faster, less expensively 

than you can. Specially-designed automatic 
machinery draws, grinds, swages, knurls, 

slots, bevels and rolls threads on production 


runs to high precision standards. 


Write for your free 

THE TORRINGTON COMPANY ee ee wie ee 
an even greater variety 
of precision parts 
° sc that can be produced 
230 Field Street lorrington, Conn. , quickly and economi- 
Makers of (.S" cally. Or send your 


TORRI NEEDLE. : nes . ; blueprint for a prompt 


quotation. 


Specialties Division 
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HOW PLASTICS ADD A NEW 
DIMENSION TO DESIGNING 


Moldability allows you a new 
freedom in your approach 
to product design 


If your products are fabricated or “machined,” 





chances are you've sometimes felt hampered in 
design by the limitations of fabricating tools. 
fools which shape in a plane, for instance, or 
those revolving about a common center such as 
a lathe 

But you may find, in a new report just issued 
by Monsanto, that you can break out of these 
design and production boundaries, give freer 
rein to your designers’ imaginations—and pro- 
duce units that are not only soundly engineered 
for better performance . . . but geared for faster, 
more economical production as well. 

This new study of materials trends reviews 
the steady improvements in plastic raw materials 
and molding techniques in recent years. It also 
describes the “property” and performance ad- 
vantages of plastics (appearance, durability, 
chemical resistance, etc.) in terms of specific 
products. And it shows how “one-piece” produc- 
tion... with machining, finishing, and assembly 
operations eliminated or materially reduced . . . 
can help keep design, engineering, and produc- 
tion in better balance. 

Here’s a thorough study of the part plastics 
are playing today as basic engineering materials. 
If you'd like a copy, just use the handy coupon. 


MONSANTO 


CHEMICALS PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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“View-Master” Stereoscope molded of 


Monsanto Resinox® phenolic plastic 


FREE—Report to Design Engineers 
Send for your materials-trend 
report today. 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2130 
Springfield 2, Mass 


Please send me your new report on recent materials trends 


Name and Title 


Company : 





Address 





City, Zone, State 














“...@ great time-saver,”’ 
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DU PONT 


explosive rivets 


reach for your Product Design File 


These manufacturers’ catalogs—containing comprehen- 
sive information on metal stitching, aluminum fasten- 
ers, screw machine products, rivets, lockwashers, re- 
taining rings, nuts, lock nuts, socket screw products, 
self tapping screws, “Spin-lock” screws, patented 
metal fasteners, wood screws, and other fastening 
devices—are instantly available in Section 4k of your 
Product Design File. 


The other sections of this File contain additional catalogs 
covering a wide range of materials and equipment. . . use- 
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ful and up-to-date information on product forms, character- 
istics, performance and use. 


This collection of 201 manufacturers’ catalogs is grouped in 
sections according to products, or use of products, so that 
you can readily compare one product with another. Indexes 
of manufacturers, products and trade names lead you 
quickly and easily to the catalogs you are looking for. 


Sweet's is working constantly to get more manufacturers to 
send you their catalogs in this easy-to-use form. If you fail 
to find what you want, please tell us. 


DIVISION OF 

F.W. DODGE CORPORATION 
119 WEST 40TH STREET 
NEW YORK 18, N.Y. 











What's Screwy? 
































‘Very fancy, dear, but wouldn’t it be cheaper to use 
Phillips Cross-Recessed-Head Screws?” 








FREEDOM FROM DRIVER SKIDS product, too — set up tighter and re- 
is just one of the advantages of _ sist loosening under vibration. 

Phillips Screws. No danger of mar- The identifying X on the cross- 
ring the finish. In addition, they recessed-head identifies the X-tra 
drive in much faster. And they add _—_ quality of Phillips Screws at a glance. 


> 


a to the structural strength of the Be sure to specify ‘Phillips.’ 
Only Phillips 
Drivers cre per- 


E25 PHILLIPS cossecese/veo/ SCREWS 
& marks the spot... the mark of extra guality 


AMERICAN SCREW COMPANY ° ATLANTIC SCREW WORKS, INC e THE BLAKE @& JOHNSON CO 
CENTRAL SCREW COMPANY bd CONTINENTAL SCREW COMPANY ® THE EAGLE LOCK COMPANY 
ELCO TOOL AND SCREW CORPORATION © GREAT LAKES SCREW CORPORATION * THE H. M. HARPER CO, 

THE LAMSON & SESSIONS COMPANY * NATIONAL LOCK COMPANY 
THE NATIONAL SCREW & MANUFACTURING CO. ® PARKER-KALON CORPORATION 
PHEOLL MANUFACTURING CO. e ROCKFORD SCREW PRODUCTS CO bd SCOVILL MANUFACTURING CO, 
SHAKEPROOF DIV. OF ILLINOIS TOOL WORKS ° THE SOUTHINGTON HDWE. MFG. COMPANY 
STERLING BOLT COMPANY ® WALES-BEECH CORP. 


TODAY’S ° TH FUTURES .4-+- FINEST FASTENER 
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“Jim” has the right answer. The one best way to handle radial loads 
is to design with cylindrical roller bearings! And if you're looking for the very 
best operating results, specify Hyart Roller Bearings! 


Within given boundary dimensions, you achieve maximum radial load 
carrying capacity—and longest bearing life—by using radial roller bearings. 
No load-carrying capacity is sacrificed to provide for other conditions, 

and more practical design and simplified assembly procedures 

usually result. And, when you work with Hyatts, you have the additional 
advantage of greater design flexibility, because Hyatt offers 

the most complete line of radial roller bearings available anywhere— 

with more than 800 bearing sizes in the Hy-Load series alone! 


If you aren’t already profiting through the use of Hyatts, write for our general 
catalog, No. 150. It will put the answer to any bearing problem at your 
fingertips. Hyatt Bearings Division, General Motors Corporation, Harrison, N. J. 


AY Tf nouse oxanines 
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Type of construction used on 
RP Motors in frame sizes 
larger than 505. 


TYPE XP — Splashproof. Protected 
against splashing or dripping liquids. 
3/4 to 200 hp. 


TYPE CP — Totally-Enclosed Fan- 
Cooled. Protected against dirt, chips, 
abrasives or fumes. Steel frame, 2 to 
250 hp. Type HP explosion proof. 


POLYPHASE MOTORS 


Whatever your motor requirements may 
be-—single-phase or polyphase... 
1/125 hp or 400 hp—Wagner can offer 
a standard motor that is entirely depend- 
able in its specific application. The wide 
variety of motors shown here is typical 
of the many motors and motor modifi- 
cations in the complete Wagner line. 
At left is TYPE RP — open type poly- 
phase squirrel-cage motor. It is drip- 
proof and suitable for all general purpose 
applications. 1/6 to 400 hp. 


TYPE TP — Totally-enclosed, non- 
ventilated. Fully protected. Steel 
frame, 1/4 to 15 hp; cast iron frame, 
1/2 to 11/2 hp. 





TYPE EP —Corrosion-resistant. Totally- 
Enclosed Fan-Cooled. Cast iron frame, 
2 to 250 hp. Also available in ex- 
plosion proof type JP. 





TYPE RS-1 — Wound Rotor. Constant 
or adjustable varying speed. | to 
250 hp. TYPE RS-2 for intermittent 
service. Crane and hoist type, 2 to 
200 hp. 





GEAR MOTORS — Single-phase or 
Polyphase. Open or enclosed types. 
1/2 to 50 hp. 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Avenue « St. Lovis 14, Mo., U.S. A. 


igo gc 


Fi 
eek are) 


oo” Pench teak re 


BRANCHES IN 32 PRINCIPAL CITIES 
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SINGLE-PHASE MOTORS 


TYPE RB — Split-phase 
Induction. For easy start- 
ing applications with high 
starting current. 1/20 to 
1/3 hp. 


TYPE RK — Copacitor- 
Start induction. For gen- 
eral purpose applications 
requiring high starting 
torque—normal starting 
current. 1/6 to 5 hp. 





TYPE RG — Repuision- 
Induction. For high start- 
ing torque applications 
involving a very long 
starting period. | to 5 hp. 





For more than 60 years, Wagner Motors have 
been establishing records for giving users con- 
tinuous, troublefree performance. 


The high quality of Wagner Motors is a known 
factor—they help give product acceptance. 


The many types and modifications of standard 
Wagner Motors help the designing engineer 
to select the right motor for every job. 
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TYPE RA 

— Repulsion - Start 
Induction. For gen- 
eral purpose appli- 
cations with high 
starting torque—low 
starting current. 
1/2 to 15 hp 


Here’s why so many leading manufacturers 


Wagner 


A nationwide sales and service organization 
(25 Wagner-owned Service Branch Ware- 
houses and more than 750 Authorized Service 
Stations) provide on-the-spot service, replace- 
ment motors, or genuine Wagner motor repair 
parts. 


Why not consult your nearby Wagner engineer 
on your next motor application? Bulletin MU-185 
gives complete information—write for your copy. 





B. F. Goodrich RIVNUTS fasten plastic to 
tubular post, make weather-tight seal ! 
© 


Tt PROVIDE a neat, tight seal for airplane windows, 
designers needed a simple, one-piece fastener—a 
blind rivet and nut plate combined. They found the 
ideal answer in a spacer-head B. F. Goodrich Rivnut. 


With the easy-to-use heading tool, one man quickly 
upset the Rivnut, securely riveted plate “A” to tubular 





center post "B". The firm bulge formed in the Rivnut 
shank conformed to the curvature of the tube. The 





Rivnut head served as a spacer for transparent plastic 
sheets “E’. Screw “D” was then threaded into the 
clean, still-intact Rivnut threads to hold clamp strip 
‘C" and plastic sheets in place. 

Besides providing a tight, dependable seal, Rivnuts 
saved many man-hours on this job. If you're looking 
for a fastener which can improve your product and cut 
production time, why not get the facts from a Rivnut 
engineer? Write The B. F. Goodrich Company, 
Department A-37, Akron, Ohio. 





Rivnuts provide at least 6 clean 
threads in one simple operation! 


Compare these 4 methods of putting 
screw threads in thin sheet metal 





Pierced and tapped— 
3 threads 


Tapped—2 threads 


2 Rivnut is inserted—head 
firmly against work —tool 
g tool. at right angles to work 


1 Rivnut is threaded onto 
pull-up stud of a manual 


+ k di 
orp 











tonee Projection welded — 
4 threads 





3 Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 





4 after upset, Rivnut threads 
ore still clean and intact, 
ready for screw attachment. 














| RIVNUTS 


The only one-piece blind rivet with threads 


66 


B.E Goodrich 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how Riv- 
nuts work. Explains construc- 
tion, gives proved applications. 
Write to The B. F. Goodrich 
Co.,Dept. A-37, Akron, Ohio. 








NO. TEN OF A SERIES - 








conducted atmospherié@ 


resulted in a workable @esi 





equipment, using the new Torm of universal 
records developed by thi§spost-war pioneer in 

| PO ar | 
laboratory festing techniques. 


~ 


Miniatnre Precision Bearings 

in¢gorporated, are the originators and pioneer developers of radial ball 
beayings/in miniature sizes. More than twenty years ago, MPB engineers devel- 
oped the first miniature radial ball bearings with ground races. From an origi- 
yal grpup of five ball bearings, mps has developed a comprehensive line of 
more/than 130 types and sizes, many of which now form the basis for inter- 


natignal standardization. 


) of contemporary problems involving space, weight, and friction 
are being solved by the extensive variety of mps ball bearings. They are fully 
ground, lapped, and/or honed to ABEC 5 tolerances or better. mes ball bear- 
ings are torque tested, ultrasonicly cleaned, supplied in specific tolerances and 
classified within the tolerances for prompt assembly and maximum service. 
mes ball bearings are normally supplied in 10 series, from 1/10” to 5/16” o.d., 
of high carbon chrome bearing steel. Most are supplied in stainless steel, some 


in beryllium copper, and all are assembled with best quality balls 


The wealth of engineering knowledge gained through participation in more 
than a million applications is available. Call on us for assistance, also request 


new catalog 53 and supplementary data sheets PE6 


Because of recent plant expansion, our facilities permit us 
to schedule prompt delwery of most sizes. We would welcome 
the opportunity to quote on your specific requirements 


iniature precision Bearings 
Incorporated poy; Keene, New Hampshire 


< 


save 
‘6 ee . , , od space 
Pioneer Precisionists to the World's foremost instrument Manufacturers Spa 
weight 
friction 
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STOP 
YOUR CONTACT TROUBLES 
BEFORE THEY START 


X-ray diffraction equipment in the Mallory Contact Engineering Laboratory. It is so 
sensitive it will identify contaminating films of less than a hundredth of a micron. 


Less Than a Hundredth of a Mieron! 


The slightest trace of contaminating films on contact 


surfaces can be identified by X-ray diffraction equipment. 


In a contact, trouble can be a lot of things. 
The paper used in packaging, the type of glue 
on sealing tape, insulation on a wire, atmos- 
pheric conditions... are just a few of the 
many things that can deposit a contaminating 
film on contact surfaces. 


Because we have the equipment to identify 
contaminating films, we can track trouble to 
the source and correct it. This same X-ray 
diffraction equipment is also used in the develop- 
ment of new contact materials, by identifying 
unforeseen formations that may develop during 


production processes. [t is used in life test work 


to study gradual changes taking place. 


This is but one example of the complete facilities 
that are ready to go to work on your contact 
problems . . . whether it is a simple button con- 
tact or complex contact assembly that is involved. 
If you would like to improve the contacts in 
your products or produce them at lower cost, 
get in touch with us at your first opportunity. 
Our engineers will be glad to talk to you... 


answer your questions. 


Expect more... Get more from MALLORY 


In Canada, made and sold bv Johnson Matthey and Mallory, Ltd., 110 Industry Street. Toronto 15 


Electrical Contacts and Contact Assemblies 





MALLoRY 


SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners ¢ Vibrators 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries 
Metallurgical—Contacts « Special Metals and Ceramicse Welding Materials 


INDIANAPOLES. 6G, 





INDIANA 
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NepYourself to Profit ™j 


WHILE YOU HELP SAVE 


COPPER nn BRASS 


FOR DEFENSE 


Suvencer, 


CLAD METALS 


{ SuVeneer 


1 to your copper or 
metals are bondex 
lar fabricating met! 


et us cooperate wit! 


CARNEGIE, PENNSYLVANIA 








You can appreciate the four outstanding char 
acteristics of this Brumberger product within a 
minute of seeing it 

(1) attractive appearance 

(2) luxurious feel 

(3) sturdiness 

(4) extremely light weight 

In time past, the Brumberger Company, of 
Brooklyn, N. Y., was accustomed to stamp all the 
parts of its photographic products from sheet steel 
but today all units for the Deluxe Slide Projector 
are die cast 

Says Brumberger: ‘For an item such as our new 
300-watt slide projector, which is styled to please 
the eye with gracefully curved surfaces and flow 
ing lines, and engineered to give a lifetime of serv 
ice, die casting is the supremely advantageous 
method of manufacture. Not only do we obtain a 
very good looking, lightweight, high-performance 
product, but the speed and economy inherent in 
the die casting process helps to hold down our 
manufacturing costs 


for products that 
call for sturdiness 
plus elegance 

...at moderate 
manufacturing costs 


Perhaps you, too, have a product that requires 
to be both sturdy and elegant; or, perhaps the 
emphasis rests on only one of these attributes. How 
ever it may be, you'll profit by considering Mount 
Vernon die casting. Whether your specifications 
be simple or complex, we feel confident we can 
show you the way to economical output of quality 
merchandise 


MT. VERNON 


DIE CASTING CORP. 


MT VERNON NEW yor x 








When pots boil over. . . 


G-E glass-covered wire 


keeps appliances in service 


When a pot boils over, the hot plate gets doused. Of course, this is just one 
of the many moisture conditions to which wiring in appliances, sterilizers, 
and small motors is subjected. But G-E glass-covered appliance lead wires 
are designed to withstand both moisture and heat, and give the long life 
and dependable service that your customers demand. In fact, whether your 
appliance wiring problem is extreme heat, moisture, corrosive vapor, or 
repeated bending—there’s a G-E appliance wire designed for the job. 
Choose the best appliance wires for your product from the complete G-E 
line of lead, stove, range, grounding, hinge, and permanent-wave machine 
wires. These G-E Deltabeston* wires and cables are unsurpassed in per- 
formance under severe operating conditions. For more information, write 
Section W90-667, Construction Materials Division, General Electric Com- 


pany, Bridgeport 2, arenes 


Registered 7 le-mark: General E c Company 


yous oe or a “we 


ee 


Fou tm care foul yout confilonce n— ava 
GENERAL @@ ELECTRIC 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 


Handy Reference Booklet: 24-page 
booklet for product designers con 
tains charts, specifications, applica- 
tions for the complete standard line 
of G-E wires, cables and cords. 
Write for your copy 


Machine Tool Wire: G-E Flamenol* 
machine tool wire meets J.1.C 
Standards for machine tool control 
wiring. It is permanently color- 
coded for easy circuit tracing. Its 
small over-all diameter is ideal for 
limited spaces. Flamenol wire is not 
affected by lubricating or cutting 
oils ac ids or alkalies 


Fixture Wires: (,-E fixture wires are 
designed for sunlamps, therapeutic 
devices, and high-wattage units as 
well as lighting fixture interiors. 
Both high-temperature Deltabeston 
and oil-, acid-, moisture-, sunlight-, 
and flame-resistant Flamenol* wires 
are available. 


Welding Leads: Designed for use 
either as ele trode cables or work 
cables, G-E leads for arc welders 
are minutely stranded for maximum 
flexibility; covered with a smooth 
rubber jacket for teughness. 


71 





liquid 
leaks 








You can count on a Sylphon Seal to “leak- 
proof” a rotating shaft—seal it against seepage of 
gases or liquids. And do the job as you want it 
done. For Sylphon Seals are designed and engineered 
on order, exactly to your specific requirements. 

Pictured here are typical examples of Sylphon 
Seals. They can be made to withstand pressures up 
to hundreds of pounds. They reduce friction—save 
power—minimize shaft wear. 

Uses are many—hydraulic transmissions, refriger- 
ation or air compressors, speed reducers, pumps, 
washing machines and other units. Size range is 
wide. Write for helpful engineering service. Ask 
for Catalog LP-825. 





FRET WITH BELLOWS 


Tamperaturs Cntrols ° 


PFULTON SYLPHOR 


ROBERTSHAW-FULTON CONTROLS CO.. KNOXVILLE 4. TENN. 


Examining surface of Sylphon Seals by means of optical flats, tc 
make sure surfaces are flat and smooth, 


Calllows Davricas + CBallows Cesamblees 


* 
4 
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DC Aircraft Servo Motor 

i 500 hp. Type RBDS-0810. 
Dimensions 1° ® , Dia a 5 a” over haul s 
Armature excited from 24 volt system 


Two fields controlled from tubes in push pull 


“SS Operates on 6 M.A. Differential field current 


a 
yy 
ee 


Y 


ny electrical rotating equipment— 
well make it! 


Whar the concrols call for, a Holtzer-Cabot motor will do. capacity. So — let our engineers work on the projects you are 


Whatever electrical rotating equipment you need, working on. Why nor call in our engineers to discuss the 


Holtzer-Cabot will design and build for you. motor and actuator problems that are worrying you now? 


We've been building fractional and miniature motors 





for the best part of a century. Our present facilities for engi- 





> i > 
neering in the realm of electrical rotating equipment, hy- SQerere 


draulic and pneumatic controls, or mechanisms for servo- HOLTZE R = + AB OT 
systems afe at your service. Al 
Send us your fhp motor and actuator problems. Size? We DIVISION OF 
know how to make them small. Power? We make bantams NATIONAL PNEUMATIC CO., Inc. 
to do the work of brutes. Dependability? Our experience BOSTON 19, MASS. 


in special motors dates back to 1875. Service? We have the 
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NATIONAL OIL SEAL LOGBOOK 


Write our Redwood City office for reprints of this Logbook page 














Fig. 1. Reed Roller Bit 


National Syntech* Oil Seals lengthen life, 
improve performance of Reed roller bits 


The conditions under which rotary rock 
bits operate are extremely severe. To 
lengthen bit life, improve performance 
and limit admission of abrasive mate- 
rials from cutter bores, Reed Roller Bit 
Company utilizes National Oil Seals in 
their heavy-duty rock bits. 

Three National seals—two standard 
design 360,000 series and one special 
design face seal—are installed in each 
bit. These seals are of springless design 
with precision-trimmed sealing lips of 
National Syntech synthetic rubber (Fig- 
ure 2). The inherent “flex” action of the 
Syntech lip insures satisfactory sealing 
despite runout and the heavy impacts 
of rock drilling. The Reed Company re- 
ports that “Bits containing seals are in 
noticeably better condition than bits not 
containing seals — both being run under 


*T.M, Reg 


the same conditions and for the same 
length of time.” 

The National Oil Seals in this appli- 
cation illustrate but two of thousands 
of National designs. Perhaps your prod- 
uct can benefit by utilizing standard 
design National seals; perhaps special 
seals are required. In either case, our 
long experience with sealing problems 
is at your disposal. 


Fig. 2. (L) 360,000 series Syntech (R) 6543 Syntech 


Sealing 
News & Tips 


National 350,000 series 
with flange case 

To simplify instal- 
lation, many users 
specify National 
Oil Seals with 
flanges. Illustra- 
tion shows a stand- 
ard design Nation- 
al 350,000 series 
Syntech* Oil Seal , 
with bolt-on flange. This spring- 
tensioned design with synthetic rub- 
ber sealing lip is often specified in 
applications involving high speeds 
and high temperatures. 


National 50,000 series, modified 


A standard design 

National seal, 

modified, with 

special flange. 

O.D. of flange 

press fits into 

housing. National 

50,000 series j 
leather seals such 

as this (with and without flange) 
are ideal for heavy-duty applications 
where seals may run semi-starved 
and external dirt or dust conditions 
are severe. 


National O-Ring Catalog 


National, a world 

leader in oil seals, 

now offers a com- 

plete line of 

standard size com- 

mercial grade O- 

Rings. See the 

nearest National 

Applications En- 

gineer for complete details or write 
direct for new National O-Ring 
catalog. 


Let Your Decision be Based on Precision” 


NAISNAL 


OIL & GREASE SEALS 


O-RINGS SHIMS 
NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 





CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL 
CLEVELAND, OHIO . 
DALLAS, TEXAS 
DeTrRo!T, MICH 


Room 4113 Field Building, F Ranklin 2-2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
30% Highland Park Village, ]Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


MILWAUKEE, WIs. 
NEWARK, N. J. 


DOWNEY (Los Angeles Co.), CALIF 


Repwoop Crry, CALIF. . 
519 South Broadway, Wichita 2-6971 


. 11634 Patten Rd., TOpaz 2-8166 


647 West Virginia Street, BRoadway 1-3234 
Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 
. Broadway and National, EMerson 6-3861 
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If you make any parts like these . 


Piston Pins Jacks 

Pump Cylinders Gun Barrel Drills 
Axles (front and rear) Axle Housings 
Bearing (Races) Propeller Shafts 
Airbrake Parts Bobbins 

Drag Links Push Rods 


Table Rollers Rocker-Arm Shafts 


Exhaust Lines Hollow Spindles 


Drill Shonks Shock-Absorber Casings 


Frame Spacers Spring Bushings 


a 
Grease Guns lroner Rolls 


Armature Bodies Tie Rods 


Hydraulic Brake Lines Drill Collars 


Filler Tub 
a Torque Tubes 


Hydraulic Hoist 


Cylinders Spool Holders 


Ignition Wire Tubes Golf Shafts 
Radio Parts Transmission Parts 


Bushings Spindle Caps 


you can 
make them 


, fhe anaat Meas coat 


with SHELBY SEAMLESS STEEL TUBING 


r 


EcAUSE Shelby Seamless comes to you with the metallurgically and dimensionally accurate as the 

basic shape and hole already made you can elim- first part produced. 
inate or greatly reduce many time and labor-con- Shelby Seamless Steel Tubing is available in a com- 
suming operations connected with boring and ma- plete range of sizes; in different wall thicknesses; vari- 
chining. You also save the wear and tear on expensive ous finishes and steel analyses. Our engineers will be 
tools, as well as the needless waste of steel. glad to submit recommendations based 

Another important advantage in using Shelby on a study of your particular require- 

Seamless Tubing is that its excellent machining ae SRE Trae 
characteristics and uniformity speed up production solid ee ee eee’ Som 
and improve the quality of your output. You can turn manviacturing methed thet assures checlute 
out parts by the millions and the last part will be as uniform wall strength. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


( Tubing Specialties ) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S SHELBY SEAMLESS MECHANICAL TUBING 


| 2 i ae an ee a Vv eS. eee 25 ee 





* 


x 


. 


a0" " x A ‘ VX + 
> 
BETTER WIRE—BETTER BRAKE LINING? Oh, VES/ 
° 
a= 
OF Automobiles aeeamte® Trucks... Motorcycles 


Farm Implements... Hoists... Tractors ows 


a~ 
—— 


pa) 
Earth Moving ts and other Industrial Machinery 


REYNOLDS WIRE DIVISION, Nationac-stanvaro co. pean en 
CORON, MLMNSIS ATHENIA STEEL.Clifton, N. J. Flat, High Carbon, Cold Rolled Spring Stee! 
_ | NATIONAL-STANDARD..Niles, Mich.......... Tice Wire, Febricsted Braids and Tape Company 
f National Standard Co. | wagwt® LITHO MACHINERY. Jersey City, NJ. Metal Dedorating Equipment 
WORCESTER WIRE WORKS..\Worcester, Mass... Round and Shaped Stee! Wire, Small Sizes 
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New sealing zipper zips to seal out gas, 
liquids, dirt... unzips to let you in 


ERE'S A NEW KIND OF SEAL that shuts out liquids, gas, 
dirt—yet zips open in seconds. It's the B. F. Goodrich 
Sealing Zipper. 

It is made with molded rubber lips that overlap with such 
precision that they seal sight, even without pressure. Under 
pressure, the seal actually tightens. The only limit on the 
pressure, in fact, is the structural strength of the zipper itself! 


This seal is so flexible, it goes around curves and odd shapes 
where clamps won't work. Repairs are faster because zipper 
halves are interchangeable. It can be made of compounds to 
resist weather, oils, gasoline, chemicals. It can be sewn or 
cemented to metal, wood, glass. The rubber can be made to 
match any color. 


OVERLAPPING RUBBER LIPS 


IN THIS CROSS SECTION 
SHOW HOW ZIPPER SEALS 


B.F. Goodrich 


Airtight, Watertight Sealing Zipper 
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In the picture, the B. F. Goodrich Sealing Zipper fastens 
the rear window of a convertible auto to the fabric top. Ie 
offers the first complete protection to keep weather stains and 
mildew from the inside fabric. It gives neater, tailored styling 
Color matches, inside and out. And it cuts production costs, 
because it is so easy to install. It is now standard on three 
makes of convertibles. 


The BFG Sealing Zipper is ideal for any use that combines 
a need for an airtight, watertight barrier with ease of open- 
ing. It has been proved in dozens of applications for aviation 
and transportation fields. Write Dept. A-13 for complete 
information, or send coupon below. The B. F. Goodrich 
Company, Zipper Division, Akron, Ohio 


SEND NOW FOR FREE FOLDER 


Gives case histories, design advantages, suggested uses. 


The B. F. Goodrich Company 
Dept. A33, Akron 18, Ohio 


Nome ——_ 
Compony— 
Address — 


City. 








BEAT WEAR __ 





t 

berg HY raulic — 
-— roadbed during 
t 


in * 
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Nordberg Track Jack in oper- 
ation. Machine consists bas- 
leally of two hydraulic rams, 
each capable of lifting 
24,000 ibs. Ampco Metal is 
used in the moving parts >f 
the hydraulic rams because 
of its excellent resistance 
to wear, 





ase AMPCO 
\ METAL 


One of the easiest ways to beat wear is to 

f use Ampco Metal. That’s why more and more 
designers and plant-operating men turn to 
these versatile aluminum bronze alloys. They 
know that Ampco Metal builds extra toughness 
and stamina into their machines — toughness 
and stamina that mean longer service life, 
more dependable performance, lower costs. 
And unusual resistance to wear isn’t the 
whole story. Ampco Metal has high 
compressive strength — doesn’t squash out. 
It resists abrasion, erosion, corrosion. It 

has high impact and fatigue values, and 
excellent bearing qualities. 

You can get Ampco Metal in practically any 
form you need — sand and centrifugal 
castings, sheet, plate, forgings, bars, 

tubes, welding wire and electrodes. 

Beat wear! Use Ampco Metal in both your 
product and plant — for that all-important 
extra margin of safety and dependability. 
For the complete story, contact your nearest 
Ampco field engineer or send the coupon. 


Cap 
Out this coupon and mai/ lodgy 
7 


*Reg. U. S. Pat. Off. 





Geor for metal sproy gun — Extruded-rod 


Flywheel — Centrifugally-cast 


e 


Blade bushing for airplane propeller — Centrifugally-cast 


Beryllium Copper is now evbilable, \both cast ond 
Pt MM 





Peeceeececeoeoeoee2eeee 


AMPCO METAL, INC., Dept. PE-6, Milwaukee 46, Wisconsin 

I'm interested. Send me your free Ampco Metal literature giving 
descriptions and general applications of Ampco Metal. 
eee 
Company 


Company Address 


i ivncccesensssenstnocemnnengenenenssenensnaimennamanmnspcmnaaien ( ) State... 














PROBLEM: 


To get a Thermostat Element with the stability to 
operate for 100 years without calibration 


SOLUTION: 


General Plate TRUFLEX® Thermostat Metal provided 
this stability 








The Museum of Science and Industry laid its “living” cornerstone 
September 3, 1952, thus starting a one hundred year experiment. 


Within the 1-ton limestone block is a specially fabricated monel 
box containing a score of physically or biologically “alive’’ items 
from bacteria to metals ...including a thermostatic clock which 
will record the years. 


This clock is constructed to register once as the temperature falls 
to 20°F and will not count again until the temperature has risen to 
85° and again fallen to 20°. It will register once each winter and 
count the number of years that have passed since the laying of the 
cornerstone. 


Essential to the reliability of the clock was a thermostat element 
which would keep its stability without further calibration for 100 
years. 


The scientist concerned with the project presented the problem 
to General Plate whose engineers provided the solution with a spe- 
cially designed Truflex thermostat metal element. 


You, too, can obtain constant and accurate performance in your 
products because General Plate fabricates to your exact specifica- 
tions, complete Truflex thermostat metal units ready for installation. 
You get reliable performance because every order comes to you an 
exact duplicate of the original . . . consistently uniform in tolerances, 
temperature reaction and performance, thus preventing rejects and 
costly adjustments in assembly. 


General Plate TRUFLEX thermostat metal assemblies are made to 
meet your specific requirements for temperature range, electrical 
resistance, corrosion resistance, etc. If you prefer to make your own 
assemblies, General Plate will produce Truflex thermostat metal 
sheet or strip to your material specifications. Write for infor- 
mation or engineering assistance. 





You can profit by using 
General Plate Composite Metals ! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


16 FOREST STREET, ATTLEBORO, MASS. 
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Here at last is the only 

flux ever developed that makes 

possible the_non-corrosive joining 

of all types of aluminum alloys by any 

soldering method—manual, dip or mechanical. No 
cleaning is required after soldering is accomplished 

Aluma-Flux leaves no corrosive residue—soldered piees 

are ready for use immediately. 


S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel—all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-F lux. 


Soldered joints in aluminum produce no corrosive action due to efficiency, Aluma-Flux reacts 
flux residue when exposed to salt-spray, high humidity, alkaline completely during the joining 
water, etc. Aluma-Flux shows no detrimental effect on any operation so there are no corro- 
soldered joint. sive flux residues to lower cor- 


S-X Aluma-Flux can be used with'!100% satisfactory results resion resistance of the finished 

in powdered form as delivered, or in molten form—whichever yom 
is most efficient for the job. Virtually any type of solder can 
be used. Aluma-Flux can be stored indefinitely without 
change of weight, or any impairment of fluxing efficiency. 
Being non-hygroscopic, it will not absorb water. 


ALUMA-FLUX IS READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
In addition to its exceptional fluxing characteristics, METAL CONTAINERS. 
Aluma-F lux offers many other cost-reducing, 
time-saving advantages. . . 


Wile Joey 0 Ooyplet Deel 
INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Louis, Mo. 1535 E Swinney Avenue « Ft. Wayne 6, Indiana 
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How MORSE HY-VO DRIVES figured 
in this steam-to-diesel 
crane conversion 


Inset shows encased Morse 


Hy-Vo Drives. Note narrow- 
ness of drives in relation to 
165 hp. power-transmission 
requirements. 


M-PT | 


MORSE 
mead 


—— 


POWER 
TRANSMISSION | 








82 


After thirty-four years as a steamer, this 
Browning locomotive crane owned by Edge- 
water Steel Company was converted to diesel 
power. 

Its new power equipment: A Cummings 
165 hp. engine with a torque converter 
drives a 1” x 4” Morse Hy-Vo Drive, con- 
necting converter output shaft to jackshaft, 
second reduction is made with a 1” x 5’ 
Morse Hy-Vo Drive. 

Results: Smoother, more positive control, 
more reserve power. Operating cost per year 
cut from $11,232.00 to $7,887.36, a savings 
of $3,344.64. 

Morse Hy-Vo is especially suited to steady 
or intermittent transmission of heavy loads 
in cramped space. 


PRODUCT 
LIFE 








In fact, Hy-Vo can transmit up to 5000 hp., 
run at linear velocities of 6500 fpm. and 
speeds of 3600 rpm. At the same time, it 
gives up to one-third longer service life, 
reduces operating and maintenance costs as 
much as 50%; runs coolly, quietly, smoothly 
with less than 1% friction loss. In most 
instances, it does away with bulky outboard 
bearings. 

With just these few facts in mind, thins: of 
the advantages in design and function opened 
to you by Morse Hy-Vo Drive. Write us for 
details on Hy-Vo iu your applicat’ons, or let 
us send you Hy-Vo Catalog C72-51. Morse 
Chain Company, Dept. 586, 7601 Central 
Avenue, Detroit 10, Michigan. 


()RSE 


MECHANICAL 


POWER TRANSMISSION 
PRODUCTS 
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Over half a million 


FAST’S Couplings now in use! 


_ industry, Fast’s are rated the 

most dependable couplings on the market... to 
the tune of over half a million now in service! Year 
in, year out, they continue to outlast the equipment 
they connect .. . save time, maintenance and money 
by eliminating costly coupling failures. 

Actual cases on record show many Fast’s Coup- 
lings have been in operation for 25 and 30 years 
without trouble. And ¢very major producer of high- 
speed equipment now uses Fast’s! 


Solve your coupling worries! W*ite today for full 


FASTS 


THE ORIGINAL 
GEAR-TYPE 


details on Fast’s Couplings and Koppers Engineer- 
ing Service to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 236 Scott St., Baltimore 3, Maryland. 


Here's How FAST’S Save You Money 


Free Service—Koppers free engineering service assures you 
the right coupling for the job. 


Rugged Construction—Fast’s still maintains its original de- 
sign, without basic change or sacrifice in size or materials. 
Result: freedom from expensive coupling failures. 


Lowest Cost per Yeor—Fast’s Couplings usually outlast 
equipment they connect. Their cost may be spread over 
many years! 


KOPPERS COMPANY, INC., Fast’s Coupling Dept. 
236 Scott St., Baltimore 3, Md. 


Gentlemen: Send me Fest's Catalog which gives detailed descriptions, 
engineering drawings, capacity tables and photographs. 


Name 


INDUSTRY'S STANDARD FOR 32 YEARS 
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NATIONAL- 
STANDARD 


St 15 
DIVISIONS OF NATIONAL-STANDARD CO. 


Doaave you money | 


@ The accuracy with which your wire specifications are 
met, and held, quite naturally has an important bearing 
on the cost, speed and quality of your production. That's 
why you can profit by National-Standard’s facilities and 
exceptional experience in producing fine wire of many 
metals and alloys for exacting needs. 


Here, all phases of wire processing ... drawing, clean- 
ing, heat treating, plating, finishing . . . are controlled to a 
degree and accuracy never exceeded, not often equalled. It’s 

a firmly rooted National-Standard policy that can save you 
time and money. 

Remember, too, another National-Standard policy that can 
work to your advantage—highly qualified engineering service 
in the development and application of special wire to solve spe- 

cial problems. As always, it’s yours for the asking. 








ATWEMIA STEEL. .Cliftom, N.J......ccccccccccues Flat, High Carbon, Cold Rolled Spring Stee! 
WATIONAL-STANDARD. . Niles, Mich Tire Wire, Stainless, Fabricated Braids and Tape 
REYNOLDS WIRE... Dixon, Illinois Industrial Wire Cloth 
WAGHER LITHO MACHINERY. Jersey City, N. J Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass Round and Shaped Stee! Wire, Small Sizes 
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There’s a simple way to solve what appears 
to be a complex speed reduction problem 


Get the proper drive combination that best meets your 


requirements from the broad LINK-BELT line 


gem LL find your power transmission costs 
are lowered several ways when you use 
Link-Belt enclosed gear drives. First, Link-Belt 
offers a broad range of types and sizes in helical, 
herringbone and worm gear designs. You get the 
one reducer best suited to your needs 

In addition, Link-Belt builds a complete line 
of power transmission machinery. Installation 
and alignment are simplified because dimensions 
of Link-Belt chains and sprockets, bearings and 
couplings are all coordinated. And there's no 
reed to call in another firm for any information 
or assistance. 

This overall integration—plus the long life 
built into every piece of Link-Belt equipment— 
































Worm Gear Drive 


WORM GEAR and P.LV. vari- 8000:1 reduction ratios—1400 to 
able speed drives are shown direct- 123,000 in. Ibs. torque—0.22 to 
coupled. Link-Belt worm gear 564 output shaft rpm. Ask for 
drives are available in 3.1:1 to Book 2324A. 


—~G 











Gearmater & 


Helical Gear Drive 


GEARMOTOR is shown with roller 


guarantees optimum efficiency. Result: lower 
power consumption and maintenance costs 
Make the nearby Link-Belt sales office your 
power transmission headquarters. Nowhere else 
can you get the great selectivity that assures you 
of the best in enclosed gear drive applications. 


LINK<@}BELT 


ENCLOSED GEAR DRIVES 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis 
Philadelphia, Colmar, Pa., Atianta, Houston, Minneapolis 
San Francisco, Los Angeles, Seattle, Toronto, Springs 
(South Africa), Sydney (Australia). Sales Offices, Factory 
Branch Stores and Distributors in Principal Cities. 


A 














or ee Sen ee eee Oe Herringbone Gear Drive 


available in 6.2:1 to 292:1 reduction HERRINGBONE GEAR DRIVE is shown connected flexibl 
ratios—1 to 30 h to 280 output coupling to motor and with roller chain takeoff. Link Belt Hertion 
bone Gear Drives are available im 2.84:1 ta 326:1 ratios—0.4 to 


shaft rpm. Ask for Books 2247 and 2451. 


2480 bp—2.2 to 623 output shaft rpm. Ask for Book 2519. 
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AIR-MOVING 
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No component part of the equipment you man- 
ufacture must meet more exacting requirements 
than the power plant. And however exacting 
those requirements are, there’s a Hoover Motor 
that will more than meet them. 

You will find in the current Hoover catalog 
complete descripticns of a wide range of in- 
production types, built for reliable performance 
under almost every condition of service. And on 
new or special applications a Hoover engineer is 
always available to work with your design engi- 
neers on motor specifications that are ‘‘custom 
tailored”’ to your needs. 

For further information call your Hoover rep- 
resefitative (there’s a Hoover Motor Sales Office 
in or near every major fabricating center in the 
country) or use the coupon on the opposite page. 


MACHINE TOOLS 


EVERY HOOVER MOTOR 


Compact Design: More horsepower per pound and 
per cubic inch cf space. They’re freight cost savers, 
Space savers. 

Fast, sure starts. Reliable starting switch proved 
by over 2,000,000 starts and stops. 

High starting torque to spin hard-to-start machinery 
into action without strain or vibration 

High running torque to carry a steady or varying 
load smoothly. 


W 
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HOOVER 


Heavy-Duty Electric Motors 


for every power need 
OFFERS THESE ADVANTAGES 


Big overload capacity. Service factor reserve 15°; 
to 25% 
Cool running, quiet running designed to be fully 


: THE HOOVER COMPANY 
self-cooled as they run—no drag or friction. 


ELECTRIC MOTOR DIV 
More economical in initial cost, operating cost 77 BROOK AVENUE 


ind maintenance. Built for a long, long life of NORTH PLAINFIELD, NEW JERSEY 
trouble-free operation. 
. . . PLEASE SEND ME further information on Hoover motors 
Quick service when and where you need it. Hoover's 
service facilities are world-wide— always ready to | am porticulorly interested in motors for 
help guard your good name. 
ndiccte type of equipment) 


Nome 
PRODUCTION FOR HOME AND DEFENSE 
Week in and week out, Hoover is producing ae 
a very substantial volume of essential Address 
materials for the Armed Forces. 
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Soreties Kéatoble 7 . . Few have served longer 
Designing * Engineering 
Die Making © Metallurgical Control 
Most Modern Die Casting Equipment 
Complete Machining, Polishing and 
Assembly Facilities 


... none have served better. 


ATT 


A DIVISION SW 
DIE CASTING 
CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, cont: 275 WARREN st. 


ke w 





“We expect 20 years of service or more 
from these American Quality Springs” 


...says SIMMONS COMPANY, World's largest producer of sleeping equipment 


ae housewife in America knows that the name 
4 Simmons is an ironclad guarantee of quality when 
it appears on a mattress or sofa. 

If you visited any of the 7 Simmons factories, you'd 
know why. Simmons has built an unparalleled reputa- 
tion by insisting on fine workmanship and highest 
quality component parts. 


Look at the famous Hide-A-Bed shown here. You 


able bed. It glides open easily on 6 counter-balance 
American Quality Springs. Each of these 9-inch 
springs must withstand a stretch to 15 inches. In a 20- 
vear period, these 6 helical springs are stretched to the 
limit 14,600 times. 

We produce these springs for Simmons using a high- 
grade oil-tempered wire. As a result, the finished 
springs meet very close load tolerances, and they are 


don't have to yank and pull to open it into a comfort- consistently straight. 


If you need a typewriter spring, an automobile axle 
spring, Or a spring to support a giant locomotive, 
American Steel & Wire will help you design it. Then 
we'll produce it—any size, any grade of steel, any 
shape, any finish. You'll get all this at a price you 
never thought possible 


Just call your nearest American Steel & Wire office. 





AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS * UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S American Quality Springs 


5 
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Bodine has a broad line of 


5200 you have a dependable motors and 


mounting arrangements to 
solve this problem for you 


Bodine fractional horsepower motors 
can be engineered to your products, too. 
Over 3500 standard motors, in all types 
and fractional horsepower ratings, 

from 1/2000 to 1/6, are available. 
Precise, trouble-free operation of Bodine 


GENERAL RADIO COMPANY motors, over long periods of time, has 


made them a requirement for many quality 


Solved it this way products. Nearly a half-century's 
experience in designing and 
manufacturing quality motors insures 
satisfaction. Consult Bodine, today. 


Bodine Electric Co., 2260 W. Ohio St., Chicago 12, Illinois. 


+ Me 


“4 9%, Sane of 





OSCILLOGRAPH RECORDER 


This high speed camera, manufactured by the General 
Radio Company, is suitable for recording the trace of a 
cathode-ray oscillograph to obtain an accurate record of 
transient phenomena. 

"Bodine’s extensive line . ny ok apr quality... and practically 
- “ig troubles formed the ‘selection, 
the 


sis of our ” stated 
neral Radio Company, users of Bodine motors for 
the past 16 years. () f] A 


Numerous Mountings Available 


Extra Feet 
Flange Resilient 
Mounting Mounting Flange Mounted 
- Speed Reducer 


THE POWER BEHIND THE LEADING PRODUCTS 





gOOIne 
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RIVERSIDE ALLOYS ARE INDUSTRY’S ALLIES 


Stemming from the precision-requirements of watchmaking, 
Riverside Alloys have come to encompass every industry using 
non-ferrous metals within the last century. 

Quality and uniformity are musts. Riverside Alloys come in 
sheet, strip, rod, wire, circles, blanks . . . in phosphor bronze, 
nickel silver, cupro nickel and beryllium copper. 

Tell our metallurgists your problems and watch them go to 
work. In the meantime, write for the Riverside Handbook. 
Yes, Riverside Alloys are Industry’s Allies. The Riverside 
Metal Company, Riverside, N. J. Branches in principal cities. 


JA\@V< 
ROD 


SHEET STRIP WIRE CIRCLES BLANKS 
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RIVERSIDE 


ALLOYS 


Free pocket-size 
Alloy Handbook. 
Your reference 
and guide to Al 
loy specifications 
Write today. 














These men can help you find 
the right clutch facing... faster 


Whether vou're looking for tacing materials to suit a new 


wet clutch design—or to improve the performance of an 
existing unit—the Armstrong men and equipment shown 
here are ready to save you time and trouble. 

These men compound Armstrong's Friction Materials. 
The \ make your job easiel by making it unnecessary tor you 
to field test a random variety of possible facings. 

It would be good, of course, if it were possible to look at 
a new clutch design and immediately select a facing with 
precisely the characteristics needed. Unfortunately, how- 
ever, even minor design differences can create new and un- 
predictable facing problems. 

Your first step, then, is to install a few likely Armstrong 
materials in experimental clutch units. These materials will 
be suggested by Armstrong on an “educated guess” basis 
after studying your design and your torque and engagement 
specifications. Since this guess is based on many years of 
compounding experience, these first materials probably will 
be verv close to what you want. 

Nevertheless, once you have accumulated performance 
data on the suggested facings, Armstrong compounders 


compare your results with their laboratory data on these 


same materials. This comparison tells them what formula- 
tion modifications, if any, may be needed to meet your per- 
formance requirements. 

These 


terial formulations because Armstrong's compounders know 


requirements can be correlated closely with ma- 
what performance differences result from widely varied 
changes in formulation or manufacturing method. They 
collect these data on a regular, orderly basis using the 
equipment shown above. 

In their studies, hund-eds of different materials are cp- 
erated on this Armstrong-built test unit, The behavior of each 
material is pletted under standard, controlled conditions 
This gives Armstrong's compounders a large library of data 
upon which to draw. That's why they usually can help you 
quickly with facing problems involving anything from a 
conventional wet clutch to the newest dream design. 

Whatever your current facing problem may be, send 
us details about it. We'll be glad to call and go over vour 
questions with you or, if you prefer, we'll suggest suitable 
materials for test. Write Armstrong Cork Com 
Division, 7206 Irvin Street 
Pennsylvania. Available for export 


pany, Industrial 


Lancaster, 


ARMSTRONG’S FRICTION MATERIALS 





DUCTALLOY® CASTINGS GIVE KOPPERS FANS 


EASILY CAST, EASILY MACHINED 


Aeromaster axial High performance fans made by the Aero- 
flow fans range up to »* master Fan Department of Koppers Company, 
>A te tn diamatir ond used in cooling towers near diesel engines and 
RR aN hen compressors, must withstand considerable ap- 
1.000.000 cfm ? plied vibration in addition to normal oper- 
ees ating loads. For this reason cast steel was orig- 
inally specified to provide the necessary hub 
strength; but machining costs were excessive, 
surfaces were poor, and too many castings 
were “lost” when machining revealed hidden 
defects. A switch to malleable iron only 
aggravated the problem of casting sound- 
ness. The answer was Ductalloy 60— 
Brake Shoe’s easily machined high 

strength ductile cast iron. 


MACHINE SHOP REJECTS ENDED 


Ductalloy 60 is a ferritic iron having 60,000 

psi minimum tensile strength, 40,000 psi min- 

imum yield strength and 10% minimum total 

elongation, all guaranteed. Use of this material 

has virtually eliminated the high scrap loss 
Heart of each fan is its hub — ’ formerly encountered when defects were un- 
made of Ductalloy ” covered during machining of castings made in 
to achieve sound, : ie either steel or malleable iron. 


alles iis-talelimaeriialery 
: . “ your problem — Ductalloy may solve your 


problem if it involves economical production 
of complex metal shapes that are difficult to 
cast in steel, expensive to forge or lacking 
strength in gray iron. Brake Shoe's experience, 
research laboratory and experimental foundry 
are available to help you best utilize Ductalloy's 
roe unusual combination of characteristics. Write 


for this new technical bulletin tday. 
> 


Nae | 


DUCTALLOY castings are made by: 
BRAKE SHOE & CASTINGS DIVISION 
ENGINEERED CASTINGS DIVISION 


C md 


J a oe ae oe ie i ae ee 
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LINK-BELT ball and 


.»- Keep company with 
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The wrist pin bearings in this National E-11SB-57DW Pumping Unit are Link-Belt Double 


Row Self Aligning Roller Bearings. The beam rating of the unit in polished rod load is 
11,000 pounds, and the wrist pin bearings are subject to a 57,000 inch-pound torque. 


LINK-BELT ball and roller bearings 


Metal Working Machinery Farm Machinery Construction Equipment 
94 Product Engineering — June, 1953 











roller bearings 


America’s hardest-working machines 





Integral self- 
alignment—angu- 
lar contact of con- 
cave rollers oper- 
ating between 
convex raceways 
— inner rocewoy 
free to move in 
any direction. 
Full load capacity 
for radiol, thrust 
or combination of 
radial-thrust loads 
is assured even 
with shaft deflec- 
tion or misalign- 
ment. 


Accurately 
formed, hord- 
ened steel re- 
toiners spoce 
and guide the 
rollers. 


Cutaway of Series DE 
Self-Aligning Roller 
Bearing. Link-Belt al- 
so offers a wide se- 
lection of pillow 
blocks, flanged, 
flanged cartridge, 
cartridge, hanger on” 
toke-up blocks. 


LINK-BELT COMPANY: Plants: Indianapolis, Chicago, 


Philadelphia, Colmar, Pa 
geles, Seattle, Toronto, Springs (South Africa), Sydney (Australia). 


1 

Rollers ore notv- 
rally pesitioned 
by their concove 
shope, assuring 
free rolling and 
eliminating end 
friction — no 
pinching or bind- 
ing of rollers. 


Bearing parts are 
assembled to 
proper cleorance 
and locked to- 
gether as a com- 
plete assembly. 


Straight bore 
mounting for press 
fit direct on shaft- 
ing. Tapered 
adopter sleeve 
also available for 
use with commer- 
cial shafting 
where ready 
means of removal 
and installation 
of bearing are 


advantageous. 


ELT 


ae bearing that can take the years 
of non-stop service an oilfield 
ping unit demands—and still roll 

along efhciently—is the kind you want 
on your product 

Such performance is why so many 
machinery manufacturers have stand 
ardized on Link-Belt Ball and Roller 
Bearings. They've learned from ex 
perience that these precision bearings 
give long life under severe conditions 

On thousands of applications— 
whether it's oilfield or farm implement 
equipment construction or textile 
machinery or any of the scores of in 
dustry’s hardest-working machines- 
top machine designers know that they 
can rely on Link-Belt bearings 

You can ger complete information 
on the broad line of Link-Belt Ball and 
Roller Bearings from Data Book 2550 
Write or call your nearest Link-Belt 


office today for your copy 


, Atlanta, Houston, Minneapolis, San Francisco, Los An 


Sales Offices, Factory Branch Stores and Distributors in Principal Cities 


13,221 


smooth the path of power for all industry 


Pulp & Paper Machinery Materials Handling Equipment 
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Oil Field Equipment 





“Sure | know where to get cork-and-rubber 


gaskets for government jobs. 
Call Armstrong Cork." 


Whenever you need cork-and-rubber gaskets to meet 
any of the principal government specs, remember 
that Armstrong can supply them quickly. For Arm- 
strong makes a cork-and-rubber compound to meet 
each of the 9 types covered by the government 
specifications listed at the right. 


And if you want a new cork-and-rubber material, 
or a special synthetic rubber compound to meet new 
volume requirements, our gasket specialists can work Principal Cork-and-Rubber 


with you to develop it. Specifications 


For samples and full information, call your near- 

seesiae : Government Armstrong 
est Armstrong Industrial Division office or 
see “Armstrong's Gasket Materials” booklet 


in Sweet's current file for product designers. — MIL-G-6183 
ype L Soft N¢ 
Get This Free Gasket Data Book — >» [vpe | Medium 


The 24-page manual, “Armstrong's Gasket ['vpe I Firm NC-7 
Materials,” gives you information on current l'ype II Soft DC- 
government specifications and tentative SAE- ; ; 
ASTM specifications. You'll also find helpful | ype If Medium DC-100 
sections on the design and use of gaskets, | Type II Firm Boe DC-113 
covering subjects like Designing Gaskets to se 
Reduce Costs, Practical Tolerances for Resil- \MIIL-T-6841 JDK-155 
ient Gaskets, Designing for Efficient Sealing. ; (RK-304S 


For your free copy, write Armstrong Cork MIL-G-6747 .- DK-149 
Company Industrial Division, 7106 Irvin MIIL-G-17539 meee RK-375 
Street, Lancaster, Pennsylvania. 


Specification Material 
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your HORSEPOWER sense! 


Can you estimate the H.P. 
these products require ? 


()3%4-hp. () Yo-hp. ()14-hp. () %4-hp. 


Two right answers here! That's because the majority of home freezers are powered 
with motors of one-fourth or one-third h.p. Delco is a pioneer manufacturer of 
hermetic motors for freezers and refrigerators . .. motors famous for dependable 
service over the years. 





()Y¥%ehp. () %4-hp. ()4-hp. () Yo-hp. 


Right! The one-third h.p. motor is most favored by lawn mower manufacturers. 
And Delco Motors are favored, too—for their dependability and long life, as well 
as their ease of application to any product design. 





()%hp. () Ya-hp. () -hp. () Yo-hp. 


That's right—one-third h.p. motors are the popular ones when it comes to power- 
ing cellar drainers. Where dependable, trouble-free service counts, Delco Motors 
are the long-time favorites. Manufacturers know the Delco name gives their 
products added value. 


DELCO 


The best running mate 
your product can have! 


A. DELCO 
‘i. PRODUCTS 


Division of General Motors Corporation, 
Dayton, Ohio 











SALES OFFICES: Atlanta + Chicago «+ Cincinnati + Cleveland + Dallas 
Detroit + Hartford «+ Philadelphia + St. Lovis + San Francisco 
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Dentists Can Tell You 
Why Stainless Tubing for These 


Dental molding flasks and saliva ejector stand up under 
constant use, because they are made from Carpenter Stainless 
Tubing. The flasks withstand temperatures up to 1700° F., 
while the ejector is frequently sterilized. 


Fabricators can tell you why it’s easy to work 
with Carpenter Stainless Tubing! 


Reports from dozens of experienced fabricators tell us 
that there are two reasons why it’s easy to work with 
this tubing. First, analysis-tolerance-finish (and specials 
such as hardness) are always just the way you want 
them. That eliminates a lot of problems at the start of 
any job. Second, they tell us that the personal help they 
can get on any Stainless Tubing job helps to keep unit 
costs as low as possible. 


When you want to discuss your design or fabricating 
problems, call your nearest Carpenter Stainless Tubing 
Distributor. He will be glad to put his experience to 
work on your essential jobs, and to help you plan for 
the future, too. 


i a THE CARPENTER STEEL COMPANY 


Alloy Tube Division, Union, N. J. 
Export Dept.: The Carpenter Stee] Compeny 
Port Washington, N. Y.—”CARSTEELCO” 


( arpenter i 


STAINLESS TUBING 





- TDoierance = = Fitist = 


— guaranteed on every shipment 
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TORRINGTON 


Spherical Roller Bearings 





TORRING 


Spherical Roller + Tapered Reller 
Product Engineering — June, 1953 


offer you these 
basic advantages! 


5 


‘ 


Mm) 


@ Accurate geometrical conformity between 
races and rollers—for maximum load bearing 
capacity at all times. 

@ inherent self-aligning feature —for continuous 
service and free-rolling even under shock loads and 
at sustained speeds. 

@ All contact surfaces precision ground from 
the finest of bearing quality steels —for minimum 
friction and maximum life under the toughest 
operating conditions. 

@ Races and rollers heat treated according to 
the most advanced metallurgical procedures 

to insure uniform hardness in all load-bearing parts. 

@ Individual one-piece cast-bronze cage for 
each path of rollers —to eliminate roller binding 
and assure freedom of operation. 

@ Radial stability provided by land-riding cage 
and integral flange on inner race—to give 
accurate roller guiding. 

@ Unit assembly, with sturdy flange and race 
construction—for easy, economical handling during 
installation. 

@ Available from stock with either straight or 
tapered bore—for shaft or adapter mounting. 


These advantages add up to maximum 
performance for your bearing dollar. That's why 
it always pays to specify TORRINGTON 
Spherical Roller Bearings. 





THE TORRINGTON COMPANY 
South Bend 21, Ind . Torrington, Conn, 





SPHERICAL 
rourr ~BEARINGS 


Cylindrical Roller e« Needle Ball e« Weedle Rollers 
99 





You know your product 
» +e we know how to 
produce deep drawn 
stampings economically. 
Let's get together! Light 
weight, strength, and 
lowered costs may result. They 
usually do when T & W Stampings 


are specified & 





- 


‘ ; e eo: 
Transue & Williams 
Sales Offices: NEW YORK, DETROIT, 


CHICAGO, CLEVELAND, PHILADELPHIA, 
INDIANAPOLIS 
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TO BACKTRACK SHELL TO GUN 


and destroy same Pres 


Backtrack 
their shells 


Can projectiles be “seen” approaching and their flight back- This is typical of the problems that Ford has solved sinc 
tracked to locate the mortar or gun that fires them? This 1915. For from the vast engineering and production facilities 
problem was simply reconciled with special computing of the Ford Instrument Company, come the mechanical 
equipm«e nt designed to be built right into the gun. he engi- hydraulic electro-mechanic al magnetic and electronic instru 
neering of such a computer, the handling of such ballistic ments that bring us our “tomorrow” today. Control problems 


data, all falls into the pattern of previous Ford achievements. of both Industry and the Military are Ford specialties 


~ 


6 
You can see why a job with Ford Instrument Company @® FORD INSTRUMENT COM PANY 
offers a challenge to young engineers. If you qualify, | FORD 
there may be a spot for you in automatic contro! | DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


development at Ford. Write for brochure about products 
or job opportunities. State your preference 
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WELDING 
MACHINE 





WE NEEDS? 


D. you have to meet a lower production cost in the 
valve you select? Has a certain valve capacity got you stumped? 
Then call on CASH-ACME. 
Many pressure control needs can be filled with a CASH-ACME 
valve at surprisingly lower cost. If one of our standard 
valves is not suitable for your requirements, we are able 
in many cases to modify the standard valve or design 
a new one for particular requirements. 
Mail the coupon below with a brief outline of 
came your installation requirements. A free booklet 


PRESSING or catalog on request. 
EQUIPMENT p 








WATER PUMP 


< 


Cash-Acme has 
E the ANSWER... 


Des S 


---------------4 


ATTACH TO YOUR LETTERHEAD 
A. W. Cash Valve Mfg. Corp. 

6662 E. Wabash Avenve 

Decatur, IMlinois 


(_] Please send me your free booklet. 


ee 
FIRM 

ADDRESS oa 
CITY STATE 


To save time may we suggest a brief outline of 
your requirements be mailed with this coupon. 





SILENT SENTINEL 
Auteuptie Valves 


A. W. CASH VALVE MFG. CORP. 
6662 E. WABASH AVENUE * DECATUR, ILLINOIS 











Bb eeemasenagepepee sree sean 
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We're talking about Lockwood's new C Series Cylindrical Iype Locksets 

This new C Series Cylinder Type ; , 
ce \ Te . ) ’ ade . ’ Ww Di; \ bh . 

Lecheotile made by Lockwood Nard recentl introduced to the trade An entire ne | lant was built for their 
ware Mfg. Co., Fitchburg, Mass production 
Division of Independent Lock Com 
pany. Anaconda Metals in a variety Here, for the first time in Lockwood's history, ease-of-installation rugged 
of alloys were especially adapte 


ness, smooth operation, outstanding design and jong life were 


' cngineered 


to its “solid brass construction 

into a lockset in one fell Swoop aimed specifically at the low price field 

Time-tested brass is used in every wear-and-weather-vulnerabk spot 

turnbutton, knobs, knob shanks and inserts, roses, latchplate, auxiliary lock 

ing plunger — right down to the pins, springs, tumblers and extruded shell of 
the cylinder lock 

It took a bit of doing to determine the right Anaconda Copper Alloy. in 

just the right temper, gage and grain size for each of the several different 

functions and fabricating operations involved. But then, that’s been the 

business of The American Brass Company for a long time. Maybe we can 


be of service to you? Address: The American Brass Company, General 


A A Offices. Waterbury 20. Connecticut. In Canada: Anaconda American Brass 
NACOND Ltd... New loronto, Ontario 
COPPER-BRASS-BRONZE 


Made by The American Brass Company 





ls 


, : ‘a To bausch eS Raa, 


| | may the second 100 years 


TURES OF THE SAME 
THING above a sec- 
tion of Tobin Bronze” 
Rod. At right a micro- 
graph at 75 diameters of 
a polished and etched 
specimen cut from the 
rod. ‘ t Pct. 08 


HERE ARETWO PIC- > Ss My be as productive as the first! 


[fo Bausch & Lomb Optical Co., which this year is celebrating its 100th 
anniversary Of manufacturing fine optical instruments, America Owes a debt 
of thanks. Through its development ef scientific equipment, this pioneer 
optical firm has helped American science and industry to apply modern pre- 
cision methods to research and production 

One example of fine Bausch & Lomb industrial optical equipment is the 
B&L Research Metallograph. With this precision instrument a skilled labora 
tory technician may examine and photograph metal structure at high mag 
nification. To build it Bausch & Lomb uses 61 parts made of seven Anaconda 
Copper Alloys. Eight parts are formed from tube, 16 from strip and 37 from 
rod. Of what advantage are these alloys? They provide accurate, smooth 
surfaces on delicate working parts. They lead to production economies 
through higher machining speeds and longer tool life. 

With such a variety of wrought forms available. there’s litthe wonder that 
sO many instrument makers depend on copper alloys . from the mills of 
The Americn Brass Company. General Offices, Waterbury 20, Connecticut 


In Canada: Anaconda American Brass Ltd., New Toronto. Ontario 


ANACONDA 


COPPER - BRASS - BRONZE made by The American Brass Company 





Prouecrs wee"? BENGINEERS 
RESS ANALYSIS ; 





When you wonder 

how you'll find the time | 
to get abreast of this year’s | 
big developments | 


in product-design ——— 


FORGET IT! 





That's why we edit the 


Orin 


ater 


NOW THERE WILL BE TWO 


"f Nlyy f . . . two great HANDBOOKS, when the 


Ly 1954 edition joins the 1953 one next 


“ly ‘Uiny wer Si Cering | November. They will work as a great 


/ team for you . . . and the 1954 HAND- 
“OP tog yj BOOK will carry a complete index of 


Ahi’ ff the 1953 issue's editorial pages. 
WY Vy You'll find this a big advantage when 

Uk iy you want, fast, all the information 
HUY, 4 both HANDBOOKS have to offer in any 


ae given field of your interests. 


Fi 
On ? sq 








Last YEAR, when Product Engineering's first Annual HANDBOOK of Product 
Design was published, there was already an acute shortage of design engineers. 
Hundreds of you have since told us how much this HANDBOOK for 1953 has 
meant to you in making your burdens quite a bit easier . . . by saving you many 
hours of hard-pressed time . . . and by bringing you reports on significant de- 


sign developments, and new products, that you would otherwise have missed. 


This year, the shortage of design engineers is even more acute, and your need 
for an Annual HANDBOOK’s time-saving help is undoubtedly even greater. 
Which is why we're particularly glad to tell you that . . . if you're worried about 
how you can ever find the time to do the amount of reading needed to keep 
abreast of every new design development important to you ... you can pretty 


well relax. 


Product Engineering's editors are once again doing that job for you. And the 


really outstanding, and long-useful, result will come your way in a brand-new 


Annual HANDBOOK of Product Design for 1954. 


It will be even better and more informative than last year’s great HANDBOOK. 
In addition to even more facts and ideas that you car put to work, you'll find 
many new features. Most of them were suggested by you, our Product Engineering 
readers... and all of them are designed to make the HANDBOOK for 1954 an 
even faster-to-use, easier-to-use guide to what's newly significant in a full year’s 


design research and dvelopment. 


More news about the HANDBOOK for 1954 is on the next page. As a Product 
Engineering subscriber, you will receive your new HANDBOOK, in Mid-Novem- 
ber, as part of your regular subscription. And if, by chance, you are not now a 
Product Engineering subscriber . . . get your subscription in to us without delay. 


This is the only way you can be sure to receive a copy of the 1954 HANDBOOK. 


Annual HANDBOOK for you 
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To bring you this year’s 


big developments 


in product-design enginéering ‘ 


.».as reported from a 


around the world 


General Engineering 
Metals and Alloys 


Non-Metallic Materials and Finishes 


10 BIG Fabrication and Production Processes 
Power Transmission 


a | = 


Motors, Engines, and Controls 
Electrical and Electronic Components 





Hydraulic and Pneumatic Equipment 


HEAVY, DURABLE COVERS © SPECIAL ‘‘LIE-FLAT’’ BINDING * THUMB INDEXING 
TO SPEED YOUR REFERENCE TO EVERY SUBJECT © RELATED ADVERTISING DIRECTLY 
FOLLOWS EDITORIAL PAGES IN EACH SECTION * 

COMPLETE EDITORIAL/ADVERTISING INDEXES 
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FOR AIR HANDLING 


is your motor 
realy dripproof? 


--- AT ANY ANGLE OF MOUNTING— 
Do you see a ventilating opening in the frame? 
CITED CONE TS... Then the motor is probably not dripproof when 
side wall or ceiling mounted. You need a special 
motor for these mounting positions . . . with 
special protection over frame openings. But... 
You can save the costs of specials with Life- 
Line motors. Solid frame construction eliminates 
frame openings. All ventilation is accomplished 
through the end brackets. Simply rotate the 
4-position brackets and the Life-Line is drip- 
proof—for side wall or ceiling mounting. 
Dripproof conduit box can be rotated also. 
Plenty of knockouts give maximum possible 
connections. And, because a Life-Line motor 
needs no further lubrication, you can crowd it 
into cramped quarters ... mount it in “hard-to- 
get-at” locations—and forget it. Thus, you 
get maximum mounting flexibility for difficult 
mounting problems. 


It costs no more to get these “special” features 
in a standard motor. Simply specify Life-Line as 
the drive for your equipment. Ask your local 
Westinghouse representative for details and a 
copy of booklet B-3842, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
40, Pennsyly ania. J-21583-A 


you can 6€ SURE...1¢ irs 


_ Westinghouse 


” 
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SAGINAW 


BALL BEARING SCREWS IMPROVE PERFORMANCE OF NILES 52” CAR-WHEEL LATHE 


The Saginaw Recirculating Ball Bearing Screw and Nut has proven 

particularly effective for both longitudinal and cross-movement slides in the powerful 

52” Niles railroad car-wheel lathe manufactured by the Niles Tool Works Company, Division 

of the Baldwin-Lima-Hamilton Corporation of Hamilton, Ohio. As the engineers of Niles Tool 
Works state: “The Saginaw screws withstand the arduous work loads of tool slides in constant railway 
shop use where, in many cases, as much as %4” of material is removed in continuous automatic feed.” 
Niles’ engineers further state: “Friction is greatly reduced, as compared with ordinary translating 
nuts, to such an extent that the power factor formerly required in actuating the slides is greatly 
reduced.” Niles’ engineers go on to say: “Since the installation of your product we have had no 
service complaints whatsoever from the field.” © Saginaw screws are proving extremely useful 
wherever rotary-to-linear force is required in such applications as aircraft actuators ® machine 

tool feed screws * automobile jacks * convertible top lifts * automobile seat adjustors 

* manual and power steering gears * trailer retractable landing gears 

¢ ship and submarine applications * and many others. 

For more complete information, write 


for engineering data book. 





aqutow STEERING GEAR 


DIVISION, GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN 


MANUFACTURER OF SAGINAW POWER STEERING FOR PASSENGER CARS, TRUCKS AND TRACTORS 
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KLIXON PROTECTORS 
HELP ALLEN ORGAN 


by preventing motor burnouts 


The Allen home organ represents a new and distinct 

achievement in the industry. It will produce directly 

from the keyboard true bell tones such as Chime, 
Glockenspiel, Music Box as well as Marimba tones, Harp 
tones, etc., through the regular organ mechanism. 


To keep the motor operating in the “Gyrophonic” speaker 
mechanism Allen Organ Company uses motors with built-in Kiixon Protectors. 


Here’s what Mr. Jerome Markowitz, president, has to say about Klixon Protectors: 


“We insist that the motor which is included in the “Gyrophonic’’ speaker mechanism of our 
electronic organ be equipped with Klixon overheat protectors. This not only offers motor protection, 
but also prevents disintegration of the morale of a customer whose instrument ‘burns out.’ "’ 


You, too, can provide your dealers and _— 
consumers with motor burnout protection ; 
by requesting and specifying that your motor LIx 
manufacturer supplies you with motors that Sc 
have Klixon protectors built in. The addi- ee ae eee 

tional cost is exceptionally low, while the SPENCER THERMOSTAT 
benefits are extremely high. Division of Metols & Controls Corporation 


906 FOREST ST., ATTLEBORO, MASS. 
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Save with 


GYROL FLUID DRIVE 
on electric traveling cranes 


Lower initial cost: Fluid Drive units use a 
standard squirrel cage motor. Compared to a 
wound rotor motor, you save on motor, con- 
trols and installation costs. Lower maintenance 
cost: Controls are vastly simplified. No 
brushes, contacts or resistors to clean or re- 
place. Lower HP motors: With Fluid Drive, 
motors reach 80-90 of full load speed before 
engaging the load. Thus, lower HP motors can 
often be used, improving over-all plant power 
factor. Less pendulum action: Fluid Drive 
provides smooth, stepless acceleration. Puts 
the load in motion with minimum jerking or 
swinging. 








Cutaway view of Type TM Gyrol Fluid Drive unit 


Advantages of American Blower Type TM Gyrol Fluid Drives 


e Provides smooth flow of power. e Offers by its inherent shearpin e Available as a complete packaged 
Shocks are absorbed in a cushion of action, selective overload protection unit suitable for either direct or belt 
oil. There’s no metal-to-metal contact for both motor and driven machinery. connection to the driven machine 
between driving and driven machinery. Decreases machine “down” time. Minimizes alignment problems 


Free trial units are availabie to original equipment manufacturers 


AMERICAN ¢@) BLOWER 


American Blower Corporation, Detroit 32, Michigan 


Division of American Rapiator & Standard Sanitary corroration 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS © ROSS EXCHANGERS 
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You can tell right away that the new Sheaffer Snorkel pen is a remarkable writ- 


ing instrument. It fills without wetting the nib. Its Snorkel tube extends, 


draws up ink, retracts. No mess at all. 


Its stvling completes this feeling of 
cleanliness and efficiency. The barrel, 
cap, plunger knob and gripping section 
are made of BAKELITE C-11 Plastic. 
They re precisely molded, ric hly colored, 
strong. Dimensionally stable, the C-11 
Plastic assures a long-lasting close fit for 
the small, finely-threaded sections. Re- 
sistance to abrasion, chemicals, and per- 
spiration assures a lifetime of beauty. 

BakELITE C-11 Plastics are acryloni- 
trile-stvrene copolymers that have sev- 
eral distinct advantages over both ac- 


rylic and styrene plastics. Their tensile 


ee 
ane 


CONTROLLED-FLOW pouch of cellophane with 
Bake.rre Polyethylene film laminated to inner 
side has “tortuous channel” patented spout that 
emits liquid contents when envelope is squeezed. 
Made by Purity Pac, Inc., Unionville, Conn. 


. 7 
a 
oS 
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and flexural strengths are 45% greater 
than those of standard poly stvrenes. 
They withstand contact with food, 
chemicals, soaps, detergents, coffee, tea, 
citrus peels, most oils and cosmetics. 
Consequently Baketrre C-11 Plas- 
tics are being used more and more for 
housewares, packaging, and precision 
applications such as high-quality draft- 
ing instruments. Perhaps your product 
could join the Sheaffer Snorkel foun- 
tain pen on this growing list of success- 
ful applications in w idely varied fields. 
For information, write Dept. QL-61. 


LIGHTWEIGHT LUGGAGE has transparent coat- 
ing based on Vivyurre Resins over its printed and 
colored heavy kraft paper covering. Surface resists 
moisture, abrasion, scuffing, and scraping. Made 
by Neevel Mfg. Co., Kansas City 1, Mo. 


1 trade-mark of 
waffer Pen Co. 


BAKELITE 


C-11 PLASTICS 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 








uc) 
30 East 42nd Street, New York 17, N. Y. 
in Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 


DRAWING INSTRUMENT of Vivviire Plastic 
Rigid Sheet is combination compass, scale, square, 
protractor, and lettering guide. Dimensionally 
stable, printed, resistant to moisture, oil, ink, most 
chemicals. By Shaw-Barton, Inc., Coshocton, Ohio. 





)YNAMATI[ 


WATER-COOLED 


POWER 
COUPLINGS 


WIDE SPEED RANGE 
INSTANTANEOUS RESPONSE 
ACCURATE SPEED CONTROL 
STEPLESS SPEED ADJUSTMENT 

SMOOTH TORQUE TRANSMISSION 

TOTALLY ENCLOSED 

SIMPLE ¢ QUIET 


Model 8W Dynamatic Water-Cooled Coupling used to obtain adjustable COMPACT °¢ EFFICIENT 
speed from 200 HP, 720 RPM synchronous motor to drive a Plasticator carry- 
ing rubber from a Banbury Mixer in the plant of a large tire manufacturer. 


Provide Adjustable Speed Drive 
with any AC Motor 


The Dynamatic Coupling transmits rotation from a driving to a driven 
member without mechanical contact—with stepless adjustable control and 
with almost instantaneous response. It is a simple and effective method of 
providing adjustable speed from a constant speed source (or vice versa) 
with full-torque starts. The addition of an eddy-current brake will pro- 
vide smooth controlled deceleration. 

Effective water-in-the-gap cooling makes possible large capacity in 
small space, and the construction provides complete protection of the in- 
terior of the coupling against atmospheric impurities. 

A standard range of sizes of Dynamatic Water-Cooled Couplings is 
available for transmitting torques of 50 pounds feet up to approximately 
5,000 pounds feet. Many other sizes up to and including single units for 
handling 200,000 pounds feet of torque are in service and units of larger 
capacity can be built to order. 


Write for Illustrated Bulletin WC-1 


a 
|) YNAMAT| CORPORATION - Stress 
a ® —""— _ Subsidiory of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brakes + Adjustable-Speed Couplings . Eddy-Current Brakes 
Ajusto-Spedes Shovel Clutches . Press Drives . Lift Truck Clutches . Electronic Controls 
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Self-locking 
Bolts and 
Screws... 


Eliminate costly safety wiring, 
lock washers, jam nuts! 





Now you can do a real fastening job, put your product 
together faster, and drastically reduce manufacturing and 
maintenance costs. Here’s how: 

No other method equals the Nylok principle of locking 
threads securely in any position — seated or unseated. The 
smooth wedging action of the nylon insert does it! The lock 
is vibration-proof, and the ONE-PIECE construction ends 
laborious fussing with separate auxiliary parts, such as 
safety wiring, lock washers or jam nuts. The lock is always 
there — the operator can't forget to apply it. Extra security 
and ease of service give your product enhanced sales value 
— and you save plenty on assembly operations. 

ACTS AS A SEAL, TOO HOW NYLOK LOCKS: 


Resilient nylon plug (A) sets up 


] a . > d *) ; > > 4 > > 1 > . 
Nylok boits and screws also provide a leakproof seal where lateral thrust, smoothly wedging 


liquids are present. No dimensional changes are required mating threads together (B). All 
for their use, and full tensile strength is retained. Will not of locking action is on the threads; 
mar matiag surfaces and can be used over and over again. head is not stressed. Locking is 


positive, seated or unseated, 


Co The mmm » peace 


a YY CORPORATION, 475 Fifth Ave., New York 17, N.Y. 
FACTORY: Elmira Heights, N. ¥. 


IMMEDIATELY AVAILABLE | Monutocturers SO of Nylon-Locked Fasteners, Covered by U.S. potents ond patents pending. | 
Please send Bulletin 7 on Self-Locking Bolts and Screws. 
Nome__ Title Se ae ‘ | 
SIZES #6 UP; I vi eee 


Company . 
LENGTHS % INCH UP ~~ | "USE THE COUPON FOR | 
ms tees SSCQUICK INFORMATION 
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Standard motors and matched motor 


parts represent only the beginning of Drills 


what R & M is qualified to build! Spe- 
cial R & M fractional-horsepower with 
any housing design—or specially de- 
signed motor parts to fit your housings 
—are regular R & M contributions to 
products such as those listed at right: 


The machine that tests motor performance... 

in minutes instead of months! 

Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M “Electrical 
Slide Rule,’”’ the performance of any one motor design 
can be calculated in about 20 minutes! Result? R & M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 





Portable Saws 


Nut Setters 
Hammers 
Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 





aes 


Complete Moftors...or Motor Parts 
Let your design problem make the choice! 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipment 
Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 

Planers 


You can expect quality... 


from every Robbins & Myers motor! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


1. Every field coil has paper in the slots—in addition 
to standard taping. More insulation means longer 
motor life, fewer failures. 


Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 
saw motors. 


R & M motors are varnish-dipped and baked—as 
much as three times when service requires it. 
. Standardized commutators and laminations—for 


mass-production at no sacrifice in quality. 


Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 





How to select the best 
Fractional Horsepower 


orors 


FOR MACHINES , 
POWER TOOLS, 


APPLIANCES 


The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R«&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we’d much rather work out a special motor for 
you than see you take an ‘off-the-shelf’? compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We've licked that 
problem, too, with the unique R & M “Electrical Slide 
Rule.”’ This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&M Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamoned-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


ROR £5 
RaM MAKES BOTH! ‘ 
Fractional horsepower motors and parts | 


. from 1/200 h.p. 
4 onto 


qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won’t cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R & M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


eeeeeraeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio: 


Please send me, without obligation, information on: 
Motor Parts for Portable Tools 
Universal Motors 
Capacitor Motors 
Universal and DC Motors 
R & M ‘All-Weather’? Motors—up to 125 HP 


Please have a Motor Specialist call 
Product we manufacture 
Name 
Company 
Strect 


City & State 


ctor! ROBEING = MYERS, INC, 


re X Integral Horsepower 


motors; famous R&aM 
“All-Weather'’* motor with sealed 
bearings. Up to 125 h.p. 


*** All-Weather” is an R&@M trademark 
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SPRINGFIELD 99, OHIO © BRANTFORD, mam y 


= 
a 
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Fractional & Integral h.p Electric 
Motors & Generators Fans 


Electric & Hand Moyno 
Hoists & Cranes Pumps 


Propeliair industrial 
Ventilating Equipment 
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We've found some of our best “‘right hand’’ customers, who use our a-c 
and d-c solenoids designed for their specific applications, didn’t know 
that our “left hand’? manufactures snap action, rotary, push button 
and pressure switches, terminals, and other electronic components. 

So here, in one convenient file folder, are representative products, 
bulletins, specifications, technical data, drawings and reasons why Soreng 
is a source for manufacturers who must have custom designed, custom 


quality electrical and electronic components at below-the-market prices. 


For your copy of the Soreng Data Folder, just address: 


*PRODUCTS CORPORATION 
9563 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) © Plants: Schiller Park, Ill. ¢@ 


Fremont, Ohio © Spring Valley, Ill. 
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PHILADELPHIA TRANSPORTATION COMPANY, Philcde!phia, Pa., uses 
FLEXLOC Self-Locking Nuts on the rear axle flanges of its buses. 
This carrier has found that FLEXLOCs eliminate sheared studs, 
reduce maintenance, save time and money. 
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How FLEXLOC 


locknuts work 


FLExLocs lock and stay put on a 
threaded member regardless of the 
vibration encountered. Here’s how 
they work. The slotted top or locking 
section is divided into six equal, flex- 
ible segments, closed in to make the 
inside diameter of the nut smaller 
than that of the companion bolt 
When the FLEXLoc is applied, these 
are expanded by the bolt. The spring 
tension of the resilient segments locks 
the nut securely at any desired posi- 
tion on the bolt once the locking 
threads are fully engaged. 


FLEXLOCs can be used over and over 
again. When expanded by the bolt, 
the locking section remains within 
the elastic limit of the metal. This 
permits the locking segments to return 
to their normal position, ready for 
reapplication to the bolt. 


FLEXLOCs are one piece, all metal— 


nothing to assemble, come apart, 
lose or forget. They can be delivered 
in any quantity in a wide range of 
sizes. Stocks are carried by industrial 
distributors everywhere. Write for 
literature and samples. SPS, Jenkin- 
town 28, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 





J nS 


i 


os well os 06 tunagitinate brads Ask 


any Bunting customer. 





BRONZE BEARINGS « PRECISION BRONZE BARS « BUSHINGS 
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can you use 
this new 
Roller Chain? 


Maybe you can find a use for Improved Baldwin 
Assembly Multiple Width Riveted Roller Chain... 
IF you want to save money...save customers 

costly down time...speed up chain assembly in 
your and your customers’ shops...simplify 

chain inventory and stocking! 

It’s not particularly sensational...just the handiest, 
most usable riveted roller chain yet! Here's ail 
there is to it. It's just a ten-foot strand riveted 
multiple width chain with exclusive Single Pin 
Couplers installed at convenient intervals in the 
strand, so that any length of chain may be made up 
in a hurry without cutting the chain or 

damaging chain parts. It’s just as easy to couple 
and uncouple as cottered chain. BUT the entire 
strand retains the added life of riveted chains. 
Your shop can install these chains in a hurry AND 
your customers can do the same, so they save plenty 
by cutting “down time.”’ Chain is shipped in boxes 
with a ten-foot assembled length in each box. Or, it 
can be made up in any length you specify. Why not 
send for the complete story? Just mail the coupon. 


A PRODUCT OF * i 


Chaim Belt company 


OF MILWAUKEE 
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CHAIN BEL! 


321 Plainfield Street 


Springheld 2, 


Gentlemen 


HERE IT 1S: One end of the single pin 
coupler link is firmly riveted to the 
adjacent link (1). The unique 

coupler pin (2) has a spun washer (3) on 
one end, the other has a milled flat (4) 
and locking pin. The pin is an easy fit 
through the chain except for the milled 
flat end which is press-fitted into a 
special matching hole (5) of the single 
pin coupler plate. You need only drive 
the pin the length of its milled flat in 
assembling or disassembling the 

chain. It's easy saves time, 

effort and money 


COMPANY 
Baldwin-Duckworth Division 


Mass 


Please send my copy of Bulletin No, 52-2 


Naw 


Firm 


Address 





What kind of wire 
do YOU want? 


Y oU want manufacturers wire to be uniform in grade, 
strength and analysis ... free from harmful im- 
perfections . . . meeting specifications exactly. And 
that’s the kind of wire we've been turning out for over a 
hundred years. Today we can offer you over 400 dif- 
ferent types of American Manufacturers Wire, of every 
size, shape, finish, and metallurgical characteristic 

and of consistent/y high quality. All this helps to sim- 
plify vour fabrication job 

Here’s another way we can help you. Our staff of 
trained metallurgists and engineers know wire-appli- 
cation problems inside-out. They've assisted thousands 
of manufacturers in finding the most suitable wire for a 
specific job . . . in cutting costs and improving products 
(nd these men are at your service, ready to go to work 
on your problems too. 

If you want a type of wire that we don’t regularly pro- 
duce, you can depend on our modern plant facilities to 
draw a special wire that will fit vour needs exactly. Call 
our nearest sales office for further information. 


AMERICAN MANUFACTURERS WIRE 


AMERFINE —High-quality fine wire. 


U°S°S AMERICAN 
AMERSPRING— music steel spring wire. 


AR Be U FACT U R e R & AMERLOY —alloy heading wire. 


AMERTEMP—heavy-duty oil-tempered wire. 


Wi we + AMERHEAD— uniform heading wire. 


AMERSTITCH—extra-tough metal stitching wire. 


Uss AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


uN I fae oT AES 5-7 & e. L, 
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The stamped metal flange of this solenoid cover sheets often rupture at approximately 25 000 psi. 


made sealing with conventional fiber gaskets dif Won't shrink, won't grow. In use or in 


storage 


ficult. Under light bolt pressure, which was all Accopac gaskets maintain their unusual dimen 


that could be used without distorting the fangs sional stabilitv. Not even hot oil will cause them 


most fiber gaskets ce veloped oil see page. to shrink. di out. or leak " | 


mh any 


The engineer in charg avoided the expense ol recommended application 


a high-cost gasket by using an entirely different This dimensional stability he Ips reduce storage 


kind of fiber gasketing—Armstrong’s Accopac”. losses. Variations in temperature and humidity 


This new material has the high even com dont cuuse 


progressive or permane nt « h inges in 
] 
i 


pressibility needed for a positive seal under light Accopac rep 


acement gaskets. Thev'll still fit. stil] 
flange pressure Finely ground cork partic les seal pe rtectly after manv mor ths in storade 


added to Accopac’s fiber and latex composition Write for samples. You mav find Accopac helpful 


give it this high compressibility and msure le ih in replacing in unsatistactor. fiber gasket or in 


free sealing reducing costs on a 


Crush resistance. On rough, heavy cast flanges expensive 


gasket now made from a more 


material For sa npl Ss. ¢ il] yvour nearest 


Accopac seals equally well. It has unusual re Armstrong office or write us, Accopac is available 
sistance to crushing, which often occurs when in sheets, rolls, ribbons, or die-cut shapes, in 
bolting pressures are concentrated at local high either cellulose or asbestos types. Arm- 
spots. Accopac withstands loads up to 100,000 strong Cork Company, Industrial Div 


psi without damage, while conventional fiber 7006 Irvin Street, Lancaster, Penna. 


ARMSTRONG’S ACCOPAC 
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For Pump or Motor duty at 2000 psi 


When vou add full hydraulic balance of both rotor and vanes 


to design as simple and compact as Denison’s rugged 
PUMP/MOTOR, you can expect smooth-acting efficiency that 
holds up under long, hard, continuous use. 

ind you get it, in PUMP’ MOTORS. 

As the name indicates, PUMP’ MOTORS meet either need— 
without alterations of any kind. They're ready to perform at 
full efficiency in either direction of rotation, With a choice of 
capacities in each of four basic PUMP/MOTOR sizes, they 
offer 11 different pumping sizes from 3.0 to 82 gpm — or fluid- 
motor torque ratings from 13 to 257 pound-inches per 100 psi. 


for RUGGED SIMPLICITY 
and LOW MAINTENANCE 


INBOARD 
HOUSING 
PUMPING 
OUTBOARD CARTRIDGE 
HOUSING 


You'll be ahead by filling pump and motor a ~/ 
needs in the 2000 psi range with the smooth, 
balanced action and built-in reliability of Deni- “ 
son's dual-use, bi-directional PUMP’ MOTORS, : 
Write taday for Bulletin P-S. 


DENISON 


“Tho Fincst Monon, Con Buy!" 


7-5 40)|\ wave The DENISON Engineering Co. 


1157 Dublin Rd., Columbus 16, Ohio 
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New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 


| | 
5555-12 | 5555-135 | ssss.t8 | 5555-25 5555-31 
| | | 
| | 


Ye . . yy," 4,” 


125]. ¢ | .250| .312 


SHAFT DIAMETER 


The Waldes Truarc Grip Ring is a new, low cost fastener 

that provides a positioning shoulder secure against mod- +.002 | - 
erate thrusts or vibration. Installed on a straight un- ] 
grooved shaft, the Truarc Grip Ring can be assembled 025 
| 


TOL. |+.0015|+.0015 | +.002 








and disassembled in either direction with Truarc pliers. 


Thickness 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


.285 364 


.078 .097 


RING DIMENSIONS 





.042 .042 


Find out what Waldes Truarc Retaining Rings can do for 34 
you. Send us your drawings. Waldes Truarc engineers ry 

ae ad —- atta Uitien. Thrust 
will give your problems individual attention without leod (ibe) 
obligation. 








r 
am Waldes Kohinoor, Inc., 
SEND FOR NEW CATALOG * a ng 47-16 Austel Place, LIC. 1,N.Y. 





a ==> , Pl 4 ss da 
WALDES ~ ? hi 4 cites anaaine alan ia coheed ) 


] Please send me the complete Waldes Truarc 


“ catalog. 
: [ ee (PLEASE PRINT) 


REG.U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING . e 
U.S. PATEMTS, 2.302.947: 2.302.946; 2.416. O52; 2.420.921: 2,426,341; 2.439.705; 2.441.046: 2.455.165 State 
2.463.380 2.483 385: 2 4867 802: 2 487. 803: 2.491 306. 2.509.081 AND OTHER PATENTS PERDING 
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We make all kinds of bolts 


for all kinds of jobs 


\ teen 4 


.  —_ 
-_ 
-— 
_ 4 
— : 


LibAd 


Long bolts. Short bolts. Thin bolts. Fat bolts. Special bolts. Bolts with cut or rolled threads, 
to meet any specification . . . Yes, we make all kinds of bolts, and in just about every size. 
Bethlehem bolts are good bolts. They have strong heads and shanks, and smooth- 
fitting threads. You can count on them for dependable performance. 
If you need bolts—or any kind of fasteners—in your business, get in touch with the 


nearest Bethlehem sales office. Chances are good that we can supply you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethiehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Stee! Export Corporation 
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New Technical Data on STUPAKOFF’s complete line of 


ELECTRICAL and 
ELECTRONIC CERAMICS 


New from cover to cover . . . this Stupakoff Catalog is a 
handbook for the designer of appliances and electronic 
parts and equipment . . . contains factual data on ceramic 
insulation never before published. 

Engineers and manufacturers will find it a practical 
guide for selecting ceramic parts that (J) will provide 
the desired characteristics, (2) can be produced eco- 
nomically, and (3) meet the user’s standards. 


Contains full information on these and other products: 














STUPAKOFF CERAMIC & MANUFACTURING CO. 
Latrobe, Pennsylvania 





Please send me a free copy of your Catalog 951. 


Send for your copy today > 


Stupakoff 4 Bene 


Company 
CERAMIC & MANUFACTURING CO. J 
LATROBE, PENNSYLVANIA , Address — - 
PE 


(Please attach to your letterhead) 
eta Aetiestelncatattateninentans Ae 





Leadership in the dictating machine field is a 
continuing challenge to us to find new ways of 
designing even better performance and value 
into Dictaphone machines. This is the reason we 
consider the time we spend in reading Product 
Engineering a sound investment. We consistently 
find it our outstanding guide to new design- 
engineering ideas and developments. 


F. W. Roberts 
Director of Engineering and Research 
Dictaphone Corporation 


THE MEN WHO DESIGN 
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He leads design at Dictaphone 


HE READS PRODUCT ENGINEERING 


You advertise here when you want the interest and attention of design- 
engineering leaders everywhere in industry 


Every month, in the advertising pages of Product Engineering, much of the best 
in business-paper advertising reaches for bigger sales in the biggest of all mar- 
kets for parts, materials, components, and finishes. 


This advertising is selling the products of over 800 successful companies . . . to 
men who have more influence in their purchase than any other business-maga- 
zine audience. For Product Engineering’s subscribers are the leaders in new 
machinery, equipment, and appliance design, and their buying voice is basic 
wherever original equipment is being bought. 


Over 22,000 product-design engineers are now paid subscribers to Product 
Engineering. They read this magazine with an intentness they reserve exclusive- 
ly for the only design publication they value enough, and want enough, to pay 
to read. 


Product Engineering’s combination of editorial and paid-circulation leader- 
ship pays off for advertisers like you. The advertising values this combination 
generates draw to Product Engineering a far larger advertising investment, in 
both pages and dollars, than is entrusted to any other design publication. And 
the part of that investment which is being, or will be, made to sell your products 
is your soundest sales insurance in the $26-billion Original Equipment Market. 


A McGraw-Hill Publication 
McGraw-Hill Building, New York 36 


DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 1) 
Cincinnati 8 * Cleveland 15 * Dalias 1 * Detroit 26 

Los Angeles 17 * New York 36 * Philadelphia 3 
Pittsburgh 22 * San Francisco 4 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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IN DAMP, DIRTY ATMOSPHERES, G-E totally enclosed motors, OIL, METALLIC DUST haven't damaged windings and bearings 


as on this grinder job, need no special paints or other extras. of this G-E totally enclosed motor even after many years of use. 


Meet special design needs with standard 
G-E 7R/ CLAD totally enclosed motors 


REG. US PAT. OFF 











Extremely dusty, dirty and corrosive atmospheres 
need not call for a special-design motor. Specify, in 
stead, an “off-the-shelf”? G-E Tri-Clad totally en 
closed motor for machines that must keep going under 
tough operating conditions. It has built-in extra pro 
tection against physical damage, electrical breakdown, 
and operating wear and tear. These extra-protection 
features are standard, and the motor—conforming to 
JIC ‘‘specs’’—-will operate successfully under the most 
adverse conditions without special paints, additional 
enclosures, or other ‘“‘extras.’’ Re-lubrication, when 


needed, is easy, even while motor is running. Because 
DESIGN FEATURES INCLUDE: (1) Sealed conduit box;(2) Non- Trji-Clad motors are standard, ordering is simpler, 
sparking, non-corrosive fan; (3) Double-shell, cast-iron frame; 


(4) Non-clogging air passages; (5) Protective labyrinth seal; shipment camer. Available ratings from 1 to 1000 hp 
(6) Reinforced cast-iron end shield. For further information, write for Bulletin GEA-4400. 


m= GENERAL @Q ELECTRIC — 
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Digest 2 


Stock only 9 parts, 


MOTOR & CONTROL 
HIGHLIGHTS 


get 20 combinations 


with new G-E oiltight push-button line 


0 )) 


Extra flexibility cuts your inventory cost 


Especially designed to meet the needs of machinery 
designers and manufacturers, General Electric’s ail- 
new oiltight push-button line brings you new “build- 
ing-block”’ flexibility—-for new savings in assembly 
time, inventory costs, and storage space. For example, 
by stocking only two operators, five color-coding 
rings, and two contact blocks, you make 20 different 
push-button unit combinations. Standard components 
include one basic type of contact block, five inter- 
changeable color rings for coding, and a wide variety 
of interchangeable operators. 

Unit components, units, enclosures, or complete 
stations are all available in this new, out-in-front G-E 
line. For more information, make a note to see your 
G-E Apparatus Sales representative, or send for new 
Bulletin GEA-5779. 


Mmmm TURN PAGE FOR MORE G-E 
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General Electric Company fF? Se 
Appeoratus Sales Division, Sec. C668-102 PnT Br 
Schenectady 5, N. Y. 2” ee 


at a” 
Please send me the following bulletins: ~~ Pra 
ay 24 
\ for reference purposes 
for immediate project. 
GEA-4400 Totally Enclosed Motors 
GEA-5779 Oil-tight Push-button Units 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for ma- 
chinery manufacturers in the General Electric section. 


NAME 
COMPANY 
STREET 
city 





PRODUCT HIGHLIGHTS 








NEW G-E FHP MOTOR OFFERS FOUR BIG 
FEATURES TO IMPROVE YOUR PRODUCT 


it’s smaller... 








better looking . . . more versatile! 


You'll find this completely new line of G-E Form G fractional- 
horsepower motors can help you design new and more sale- 
able features into your product; can free you from former 
design limitations. Smaller size saves space on driven ma- 
chines. Lighter weight cuts your shipping and handling 
costs. Its better appearance aids your product’s sales appeal. 
And all-angle operation means this standard, general-purpose 
motor can often replace costly specials. For complete in- 


formation, see Bulletin GEA-5567 


SHADOWS ELIMINATED ON NEW G-E 
LONG-SCALE SWITCHBOARD INSTRUMENTS 


New G-E  shadow-proof 
design means accurate 
readings,even under sharp 

angle lighting. Also, small 
size reduces mounting 
problems. Available as am 

meters, voltmeters, and 
watt-meters, for either a-c 
or d-c. The AB-, DB-16 
types feature an eight-inch 
diameter scale. The AB-, 
DB-18 types have a four 

inch diameter scale. All 
are accurate within = 1°, 
of full scale. Check Bul 

letin GEC-218. 


mem GENERAL GO 
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“Require less space, cut fabrication costs,“ says one 
oven manufacturer of the fin Calrod heaters he uses. 


Calrod immersion heaters give these hospital steri- 
lizers precision heat, withstand continuous wear. 


Build-in Calrod* heaters. . . 
reliable, accurate, compact 


When your products need clean, accurate, easily 
controlled heat, build-in General Electric Calrod 
heaters. Reliable, compact, and convenient, these 


heaters are quickly installed, require practically no 
maintenance. 

Whatever machines you build that need a “‘spot”’ 
or ‘“‘zone’’ of heat packaging, textile, printing, 
bottling, labeling, or extrusion machines—there’s 
an economical Calrod heater for the application. The 
full line includes immersion, strip, cartridge, tubular, 
and unit and fin heaters. See new illustrated 16-page 
Bulletin GEA-5866. It shows how 18 machinery 
manufacturers use Calrod heaters to improve their 
products. Check coupon at right for your copy. 


*Reg. trade-mark of General Electric Company 


ELECTR1C sum 
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WIDE G-E TACHOMETER LINE PERMITS 
MEASURING RPM OF ANY MACHINE 


Electric 


Electronic Special 

Protect your product’s quality from harmful changes in 
machine speed with one of these four G-E tachometer equip 
ments. Use them, too, for checking the efficiency of your 
high-speed machines—to save fuel costs and save mainte- 
nance time. Accuracies vary from +1 per cent to 0.025 per 
cent, covering ranges from 0 to 400,000 rpm. For full infor- 
mation, check appropriate bulletin in coupon. 


EASY-TO-MOUNT PLATE RHEOSTATS 
GIVE CLOSE D-C SPEED CONTROL 


For accurate d-c motor speed 
control, specify these G-E 
plate-type _ field 
Four-point mounting 
nates need for additional feet 
or brackets. Adjustable stops 
at each end of travel, give 
added flexibility. Three sizes 
12-inch with 70 


rheostats. 
elimi- 


resistance 
steps, 9-inch with 52 steps, 6 
inch with 27 steps. See Bulletin 


GEC-487 
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Now—a simplified, smaller 
G-E adjustable-speed drive 


All the basic features of General Electric’s Thy 


mo-trol* adjustable-speed drive—smooth, stepless 
speed control, pre-set speed control, and close speed 
regulation--are included in this new, lower-cost, 
standardized model. Simplified, space-saving elec 
tronic control panel (also supplied in open form) is 
half the size of more elaborate types. In reversing and 
1%, 2, and 
3 hp, in speed ranges of 5:1 and 20:1 (1750/350 rpm 
and 1750 88 rpm.) 


For complete data on the 


non-reversing forms, ratings are °*4, 1, 


‘4 to3 hp drive part 
of the full Thy-mo-trol line ranging from 1/40 to 75 
hp see Bulletin GEA-5829. 


General Electric Company, gf? 
7 <= 

Apparatus Sales Division, Sect. C668-103 7 75 182 "&e, 

Schenectady 5, N. Y. Sy — 


Sg 
a 
Please send me the following bulletins: “Ay 


\V for reference purposes 
GEA-4324 Electric tachometers 
GEA-5567 Fhp motors 


X for immediate projects 
GEC-218 Switchboord instruments 
GEC-224 Electronic tochometers 
GEA-5829 %—3 hp Thy-mo-tro! GEC-241 Hand tochometers 
GEA-5866 Calrod heaters GEC-487 Pilate rheostots 
GEC-560 Special tochometers 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


NAME 





COMPANY 


Ee STREET 


cry 
= 








Here’s how 
WicrwRold Stainless Steel 
SAVES you money 


In the use of stainless steel, the selection of 
gauge number is usually determined by the mini- 
mum permissible thickness having sufficient 
strength to meet the requirements of the applica- 
tion. When you receive material on the heavy side 
of the gauge you are paying a premium for stain- 
less surface area. 

When sheets are ordered by gauge number, the 
permissible A. I. S. I. variation in thickness is 
plus or minus 10‘c. Thus, if you order 18 gauge, 
you may receive sheets .052” thick, wher a thick- 
ness of .0475” would suit your purpose. Using a 


standard 18 gauge 36” x 120” sheet as an example, 





the theoretical weight is 63.00 pounds, but this 
weight could permissibly vary between 59.22 
pounds and 65.52 pounds. Each .001” of thick- 
ness adds 1.26 pounds per sheet. 

MicroRold sheets may be ordered by gauge 
number and you can specify they be rolled on the 
light side of the gauge range. This is true because 
the equipment is such that more accurate control 
of thickness is possible. 

If you are not a user of MicroRold sheet it will 
pay you to get the full details. Your steel 
wareheuse distributor will gladly tell you the 


MicroKold story. 
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BASIC RESEARCH Despite the large amounts of money being earmarked for research 
by private industry and government agencies, so little is filtering into 
basic research that we are using up fundamental knowledge much faster 
than it is being repleted. That was the consensus of five of the nation's 
top research administrators when they met recently in Washington to 
discuss the future of fundamental research before the Chemical En- 
gineer's Club. 

Not only should our engineering and scientific personnel be gravely 
concerned, but industrial, military andgovernment leaders as well - if 
the opinions of the researchers are of any value. They should be. They 
came from such men as Dr. Merle Tuve, Director of the Division of 
Terrestrial Magnetism at the Carnegie Institute of Washington; Dr. Mervin 
J. Kelly, President of Bell Telephone Laboratories; Dr. Julius A. Stratton, 
Vice-President and Provost of the Massachusetts Institute of Technology; 
Dr. Alan T. Waterman, Director of the National Science Foundation; and 
Dr. Vannevar Bush, Director of the Carnegie Institution. 


EUROPEANS AHEAD In the past we have been depending on Europe for our fundamental 
research. Our atomic energy work, rockets, guided missiles, jet planes, 
penicillin, DDT, and scores of other important developments have stem- 
med from European investigations. 

During World War II we dipped into the inventory of European basic 
research and our own on an emergency basis. Many basic ideas were 
rushed into practical form ahead of time. This left just a little "starter" 
material to continue the fermentation after the war. The problem we 
face now is to increase the amount of material in the pot and this won't 
be an easy job. The probability of success in basic research is much 
less than with applied or developmental programs. Some researchers 
feel that 10 percent if the programs succeed, that's good. 


MORE MONEY More money would provide the answer, but this money would have 

NEEDED to come from industry and government because endowments of univer- 
sities, where the major basic research work is under way, are falling. 
Figures collected by the National Science Foundation show that of the 
Federal Government's $2-billion research program, only $140-mil- 
lion goes for basic research. Biggest chunk -- $1.2-billion-- goes in- 
to developmental research and about $800, 000, 000 goes into applied. 

But even now, this industry and government support of basic research 
at universities is causing some apprehension. The character of the uni- 
versity is changing as a result of the large-scale projects that are being 
carried on. But these are primarily applied or development research 
projects, and result not only in greater government influence in the 
colleges but in a dissociation of research and teaching -- one of the 
factors that has contributed to a strong faculty in the past. 


OTHER ANSWERS Other answers are not easy to come by, but two that currently are 
being studied have some promise: (1) encouragement of private industry 
to invest more inbasic research -- such encouragement to take the form 
of tax benefits in some form or another; and (2) fewer development re- 
search grants to universities, which because of its negative character, 
might force these institutions back into the paths of more basic studies. 


(Continued on page 135) 
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CMH REX-FLEX Saieas Scect Hose... 


The three sections of REX-FLEX hose circled at 
the right passed one of the most severe tests to 
which flexible metal hose can be put. They suc- 
cessfully withstood the heat and vibration of the 
exhaust line of the Cummins Diesel Special as it 
captured the coveted pole position at the 1952 
Indianapolis 500 mile race with a speed otf 
138.010 mph. for the 10 mile qualifying run. 

Performance like this is your best assurance 
that CMH REX-FLEX will do the job whenever 
liquids or gases must be conveyed under con- 
ditions of vibration, flexation, misalignment, 
expansion and contraction, Corrosion or tem- 
perature extremes. CMH REX-FLEX is available 
in sizes from 5/16” to 6” 1.D. braid covered or 
unbraided. It is suitable for burst pressures to 
24,000 psi, temperatures to 1600° F. Write for 
descriptive literature or see the Flexonics catalog 
in Sweet's File for Product Designers. 


%* CHICAGO METAL HOSE Division 


U4 
e ‘ 
- — Flexon jeg orporation 135] South Third Avenue, Maywood, Illinois 
identities 
CHAM products that 


hove served industry in Conede: Flexonics Corporation of Canada, itd., Brampton, Ontario 
for over 50 yeors. 








Flexible inetal hose weed Expansion joints Metollic 


.™~ 
vA M bellows 
Aircroft components WW) 
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RESEARCH It is also important to get more people into research, but first some- 
MANPOWER thing has to be done about getting more students to take engineering and 
the sciences at the universities. Bad preparation by high schools, and 
better financial rewards in other work are chiefly responsible for the 
present squeeze. 
Our output of BA's from colleges in 1954 will be less than half of the 
1950 figure, and will not go up until about 1956. At the same time, Russia's 
output keeps climbing. Last year Russia is réported as having passed 
the U. S. in output of BS'sand -- accordingto Dr. Waterman -- by 1954 
the Soviets will be turning out twice as many college graduates as the 
United States. 


NOSE COUNT Right now the government is taking another stab at the problem of 
counting noses and keeping track of the nation's scientific people. This 
time, there's anew approach. The effort will be cooperative with profes- 
sional societies, not merely a government operation. 

A new office, set-up under the direction of the National Science Found- 
ation, is to help the societies in compiling their data. It will set rough 
guidelines for the work and encourage the societies to use uniform methods 
of collecting information. A financial incentive is proposed. The societies 
would get a grant every year to carry on the work, in return for which 
the NSF would get duplicate cards and records and summaries of infor- 
mation. The NSF's Scientific Manpower Section is now "talking" with 
professional groups about the type of grant or contract that may be work- 
ed out to help them finance their operations. 

Because Congress had cut the NSF budget below the "Eisenhower 
Budget" and way below the "Truman Budget", the NSF is off to a rather 
slow start. But the skeleton of the organization and theory of operation 
has been decided. 


THE PROGRAM NSF has established a fourpoint program: 

1. To provide standby machinery for identifying and locating persons 
with special skills on short notice in the event that in an emergency such 
machinery becomes necessary to the national security. 

2. To assemble statistical information on the supply, training and 
utilization of scientific and engineering personnel. 

3. To assemble comparable statistical informationon the demand for 
such personnel. 

4. To provide an information center through which information about 
scientific and technical personnel resources may be funneled to those 
who seek it. 

If you're a professional man in science or engineering, you'll get the 
questionnaire to fill out later this year. 

The new questionnaire form will have only half the number of questions 
as the one used during World War II: Name, address, age, sex, highest 
degree attained, from what university, in what field, and when, present 
employer, duties, years of professional experience, and citizenship. 


COOPERATION To do the job NSF will need the cooperation of everyone involved. 

IMPERATIVE One of the consultants on this problem, Philip N. Powers, Executive 
Administrator of Monsanto Chemical Company's atomic electric project, 
said that NSF can meet the heavy responsibility given itby the Congress 
only with the wholehearted assistance and guidance of the scientific com- 
munity itself. , 

He feels this is one of the most important jobs that Congress has given 
to NSF, ''For through proper use of facts about these manpower resources 
lies the promise of making the best possible use of our scientific and 
engineering brainpower to give greatest strength to our country." 
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FASTEST THING tN FASTENING S®* 


of xem 5 al * hl a Xo = 


Name Plates 
cars, stoves, refrigerators 


Attaching clock movement 


to plastic case over 


e~ D-shaped stud 


<] 


Z 


Solenoid Caps 


Oven Filaments 
to oven liners 


NEW Tinnerman Push-On SPEED NUTS‘ — 


NEW C€12000 Push-On 
. * . 

..- for wide range of applications SPEED NUTS 

..are one-piece, self-lock- 

ing, spring steel fasteners. 


- PRICE SAVINGS AVERAGE 25%! Start by hand...zip down 


over integral studs, rivets, 
. a tubing, nails, any un- 
@ Tinnerman, originators of Push-On type threaded parts; bite lock 


SPEED NUTS, ofters this new C12000 Series at on smoothest, hardest 
substantial savings! Large volume, high speed —— \-s=4 
production, plus years of engineering and Sr 
manufacturing experience make this economy BA, Spee 
possible! These new lightning-tast Push-Ons are \ 
available in a complete range of popular sizes, with rust- 
resistant finish, for round, D-shaped or rectangular studs. 
A unique feature, exclusive with Tinnerman Push-Ons, is Send today for copy of Greater Bevings 
their use over D-shaped studs where removability is desired. Section Gemplen! Write: TINNERMAN 


. . . Cleveland 1, Ohio. Jn Canada: Dominion 
Call or see your Tinnerman representative tor full, cost- Fasteners Ltd., Hamilton, Ontario. Jn 
Great Britain:Simmonds Aerocessories 


saving information about these new, low-priced Push-On Ltd., Treforest, Wales. In France:Aeroce- 
‘ — Tove ssoires S onds, 8.A.—7 »H 
type SPEED NL brand fasteners. Sesbusese, Levaliels Seine sha te 











MORE THAN 86000 SHAPES AND SIZES 
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Smug Engineering Societies 


THE DISMISSAL OF Dr. ALLEN V. AstIN, Head of 
the Bureau of Standards by Sinclair Weeks, Secretary 


was a sorry affair. The reasons given 


of Commer 

he dismissal smack strongly of the kind of poli 

ch the majority of the electerate voted out 

only a few months ago. Mr. Week's hasty 

treat leads one to conclude that he decided he had 
made a bad mistake. 

Even more deplorable than the dismissal of Dr 
Astin is the failure of our large national engineering 
societics to take any announced stand on the matter 
or in any way protest the action taken by Mr. Wecks 
A number of scientific societies did take prompt 
action 

There is now being formed a committee of engi 
neers and scientists, at the instigation of the Secre 
tary of Commerce, to investigate not Dr. Astin’s 
dismissal but rather the operation of the Bureau of 
Standards, particularly with reference to its admin 
istrative procedures. Presumably such an investiga 
tion and report will effectively erase the possibility 
of any other investigation by the same or similar 
ommittee relating to the Astin affair. Also, such a 
ommittee could not very. well make recommenda 
tions to limit the power of the Secretary of Com- 
merce to fire the Head of the Bureau of Standards 

The position of Head of the Bureau of Standards 
should be a career job subject to dismissal only for 
certain defined reasons or perhaps only after a hear 
ing before a body of scientists selected on the basis 
of thx positions they occupy 

It would be extremely regrettable if our national 
engineering societies, including specifically the ASME 
and the AIEE, appoint official representatives to 
serve on the committee, and then have the power 
of the committee so extremely limited that it can 
come up with no findings other than innocuous ones 


that would exonerate the Secretary of Commerce ol 
any blame or fault in the Astin affair or ignore that 
matter entirely. 

It is most regrettable that thes great national 
engineering societies have repeatedly demonstrated 
that they will not take any position of leadership 
concerning national affairs that are basically scienc: 
and engineering and that will have a tremendous 
ct both upon the profession and the public. As 


ASME put it, “The 
ASME traditionally stays clear of anything smacking 


one of the junior ofhcers of the 


of politics on any level, be it state or national.” 

It is high time that the Council of The American 
Society of Mechanical Engineers realizes that times 
have changed .and that the society can no longer 
refuse to acknowledge its responsibilities in public 
affairs. With the tremendous strides being made in 
science, enginecring and industry, it 1s becoming 
more and more important that there be technological 
leadership to preserve and further the professional 
status of engineering and to exercise a dominating 
influence to protect the public against exploitation, 
direct or indirect, by charlatans and politically in 
spired bureaucrats. 

Here is a great opportunity for the younger mem 
bers of the national engineering societies. They 
would do a tremendously valuable service to theit 
profession if they organized to bring about an awak 
ening of their fellow members to their new respon 
sibilities in this advanced age. The present impo 
tence of our national societies in matters of publi: 


concern invites the formation of competing societies 
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CH YSWEEPER -sccunsrs ro ru 


This wonder weapon can detect an approach- 
ing enemy aircraft 15 miles (90 seconds) 
away and blast it out of the sky. The Sky- 
sweeper automatically gauges the speed and 
course of the oncoming target and fires prox- 
imity-fused shells to bring down the plane. 
Precision-made New 
ye DEGREE Departure ball bearings 
help give the Sky- 
sweeper its uncanny 
ability to detect and destroy. These instrument 
bearings are marvels of accuracy themselves. 
All component parts must pass countless 
inspections . . . meet the highest manufactur- 
ing standards in the industry. 
In all applications, specify bearings that 
fight friction as efficiently as the Skysweeper 
fights enemy jets...specify New Departures! 


NEW DEPARTURE 


BALL BEARINGS ‘ 
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Engineering Materials 


Following are developments in engineering materials that are being or soon 
will be incorporated into products now on drawing boards. Many will be 
featured at the First Exposition of Basic Materials being held in New York 


June 15 to 19. Others have only recently become commercially available. 


POWDER METAL 


RECENT WORK on molding of con- 
trolled porosity parts may well point 
the way to a much wider application 
of powder metallurgy, according to 
competent industry observers. This 
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work has been concentrated on sweat 
and transpiration cooling of aircraft 
engine components—the forcing of 
liquids or air, respectively, through 
porous metal parts operating at ele 
vated temperatures 

Results of thes« 


investigations can 


be applied widely. Use of a plastic 
binder, mixed with the metal powder, 
can be used to obtain close control of 
porosity, since the binder is volatilized 
on sintering; binders have been de 
veloped that leave little or no residue 

Better molding techniques permit 
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Fig. 2 


Howard Foundaries 


Pressure tight magnesium compressor case casting. Over 50 


in, in diameter and weighing approximately 130 lb, this part must be 
held to close dimensional tolerances, represents specialized control. 


the fabricator to regulate porosity not 
only through a cross section but along 
the length of a part. Several pressings 
are sometimes made on the same com- 
pact, with material being added to 
increase compacting pressures at stra- 
tegic locations where high density and 
thus high strength are required. 


CASTINGS 


All of the casting methods, from 
sand to permanent mold, have received 
considerable attention within the past 
year. Size has been emphasized in 
investment and permanent mold cast 
ings, with the former being made 
from 
patterns in 


injection molded polystyrene 
weights up to 35 Ib 
Light pressure on the metal prevents 
porosity and insures uniform density. 

Die castings are also due to get sub- 
stantially bigger, with one machine 
now being built to handle a single 
shot of 75 lb of aluminum. Not much 
progress has been made toward a 
higher temperature die material that 
would insure longer die life and thus 
lower cost magnesium castings, but at 
least one producer feels that molybde- 
num base alloys will eventually solv« 
the problem. 

In sand casting, ductile iron and 
some of the Meehanite alloys are 


giving the industry a shot in the arm 
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And according to Howard Foundaries, 
increasing rigid engineering and 
metallurgical specifications for castings 
have caused foundries to develop new 
and highly specialized control facili- 
ties. This is particularly true of the 
newer alloys such as ductile iron and 
those of magnesium. Foundries are 
being asked to cast intricate castings 
in tolerances that a years ago 
would have been considered impossi- 
ble. The magnesium compressor case 
casting, Fig. 2, 


few 


with its cast-in stainless 
steel blades is an example of what 
foundries are doing. Today, however, 
relatively few foundries are qualified 
to cast this intricate piece because 


completely rigid control facilities are 
lacking. To successfully cast this piece 
as well as the ductile casting, 
rigid control of every step in develop 
ment is necessary. Most progressive 
foundries feel that control laboratories 
and casting facilities will be under on¢ 
roof in the near future, thus insuring 
both dimensional accuracy and close 
composition and grain control. 


iron 


TUBING 


In metal tubing, the story is from 
lightweight to heavyweight, from 
small size to large. Take the case of 
one producer, Superior Tube Company 

Superior lists their products these 
days under the following types: hy- 
podermic needle, bourbon, hydraulic, 
super pressure, miucro-precision, me- 
chanical, and special shaped. The 
super pressure grade will withstand 
internal pressure of from 25,000 to 
200,000 psi, Fig. 3, and is finding 
application in homogenation and poly- 
marization processes in the chemical 
and oil refining industries. Seamless 
lightweight tubing, in wall thicknesses 
from 0.010 to 0.025 in., Fig. 4, and in 
standard grades, three grades of stain- 
less, and Monel, is expected to find 
use where pressure limits exceed the 
allowables for welded tubing. 

Commercially pure and alloy ti- 
tanium tubing also is being drawn— 
in development samples of commer- 
cially pure metal down to 0.0455 in. 
OD and wall thicknesses of 0.00225 
in. At present, this small size tubing 
is used for experimental work in the 
electrical, electronic and chemical in- 
dustries. Standard sizes—from } to 14 
in. OD with wall thicknesses from 
0.004 to 0.187 in.—already are in 
commercial use in the processing, 





Table I—Sizes and Service Conditions for Glass Pipe! 





Max. Recommended 
Pipe Working Pressure, 
Size, in psi 


Max. Sudden 
Temperature Differential, 
F 


Max. Operating 
Temperatures * 


200 
200 
200 
200 
175 
160 450 





1 Pyrex type, Corning Glass Works. 


values are not exceeded. 





* Glass must be insulated or protected so that maximum sudden temperature differential 
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Fig. 3—Super pressure 


pharmaceutical, and aircraft industries, 
where its lightweight, high strength, 
and excellent corrosion resistance show 
to particular advantage 


} 


In the piping field, non-metallic ma 
terials such as glass and plastic are 
moving not only into the processing 
industries, but in the case of plastic, 
on shipboard. The advantage of glass 
is that it is impervious to attack by any 
acid except hy«rofluoric and, according 
to Corning, Pyrex pipe will hold up 
under the conditions listed in Table I 

Plastic pipe of the extruded type is 
also highly corrosion resistant, but not 
to the same extent as glass. Reinforced 
glass fibre types with a phenolic bin- 
der for marine or processing indus- 
try applications have a nigh strength- 


weight ratio, Tables II and III 


tubing, made from two 
thinner-walled tubes that are drawn over each other. 


TITANIUM 


that th 


With the 
Crane Co. has obtained a DP 


announcement 
loan to 
construct a titanium reduction plant 
the U 
producers of sponge, the other two 
DuPont in Wilmington 
tanium Metals Corp. in 
Nevada. The 
production difficulties and still is not 
rated 


. §. soon will have three primary 


and Ti 
Henderson, 
latter has been having 
operating at 


T/day 


All plants are or will operate on 


capa ity of 10 


a modified Kroll process, although re 
still 


and cheaper methods of 


search is under way on faster 


reduction. 
from 


However, current indications, 
process 


Kroll } 


may be so rapid as to circumvent such 


improvements in the 





Table Il—Size and Weight 


of Plastic Pipe' 





Wall Weight, 
Thickness, Ibs. 
in. per ft 





0.125 97 


0.188 215 


0.250 88 


07 











Table I1I—Mechanical 
Properties of Plastic Pipe 


Tensile strength 16,000 psi 


Compressive strength 22,000 ps 


Flexural strength 38,000 psi 


Modulus of Elasticity 2.5 


Impact 


Izod). .15 ft Ibs per in. of notch 





1 Reflin Company 
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Supertor Tube Co. 


Fig. 4—New large sizes of seamless light-wall tubing. Maxi- 
mum O.D. in the seamless grade is now over 2 in. 


ay b developed 
cal process of Horizons, 
shelf. It looks 


ractical, has proven out in small scale 


on the 


a considerable 


ition, but requires 
nt to check through the pilot 
This money Horizons 

+} 


and omMect 


Stage 


not hav firms are 


unwilling to put up without sam 


ction or royalty free ar- 


patent prot 
rangement 
tal is con erned, 

’ i a} id in 
illy pure met Methods of fabrica 
tion and 


f commer 
been well 
have a 


stockpile 


military uses have 


fal ricators 


worked out All 


\ ve , 
acklog ol orders; the 


existed about a year ago has 


which t 
up by military de mand 

picture is as gloomy on the 
alloy side as it is bright in pure metal 


Alloys are still difhcult to roll 


and while high in strength 


and 
fabricate, 


are quite brittl 


ULTRA THIN METALS 


for thin metals, from 


ils to stainless steel, from 
rromagnetic alloys 
open W th greater 
availability. Many of the uses are in 
electrical al 1 ele 
industry 


Silver Co 


tron ‘ ices, and 
in the Are 


Ameri 


i! ” 
IS Trolling alun 


for example, 
num, copper and 


l base alloys | recious 


tal and 


cop 
per alloys I h 


metals, molybdenum, ferrous 1 





others in widths up to 8 in and thick 
nesses down to 0.0005 in. tor pressure 
disks and diaphrams, low torque po 
tentiometers, fulcrum springs, skin 
stock, decorative trim, and other ap 
plications 

0.0002 in 


close as 
are held on strip thick 
nesses from 0.010 to 0.006 in.; and 


Tolerances as 


+Q.0001 in. on thicknesses below 
0.006 inches 

Carbon steel strip down to 0.0015 
in. and stainless steel down to 0.002 
in. is being produced by Rodney Manu 
facturing Corp. for somewhat differ 
ent applications 


some for decorative 


trim and cladding. This concern also 
is prepainting stecl strip with baked 
enamel which is sufficiently flexible 
to permit blanking, stamping and cold 
roll forming operations without crack 
ing or marring 

Finally, the ultra thin magnetic ma 
terials, such as Permalloy and Delta- 
max are being rolled in production 


down to 4 mil thickness, and experi- 


mentally have been reduced to 0.0001 
in. by the Arnold Engineering Divi- 
sion of Alleghany Ludlum for peaking 


transformers, coils, and other compo 
nents operating in the 100 KC fre- 
Core these 


thick- 


the thinner the metal, the lower 


quency range. losses in 


materials are a_ function of 
Ness 
the losses. Thus, they supplement the 
normal metal coils in the intermediate 
frequency range, but will not replace 
ferrites in the higher frequencies 


RUBBER 


Perhaps the greatest strides in thts 
field have been taken by companies 
outside the rubber industry—Chrysler 
Corp. and Westinghouse, for example, 
ASA—in 
Idea 
is to establish 
different 
grades, let the supplier meet them with 
his own compositions. Formerly, speci- 


in cooperation with the 


standardizing _—_ specifications. 
stimulating this move 


industry requirements for 


fication by composition often left much 
to be desired, particularly since rub 
ber and rubber-resin chemistry has 
reached such a complex plane as to 
be incomprehensible to the average 
engineer writing specifications 

For example, the American Hard 
Rubber Company has a new formula 
tion which is said to have better rigid- 
ity, heat resistance, and chemical re- 
sistance than nitrile rubbers heretofore 
available. A thermosetting material 
that is available as pipe and fittings, 
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Fig. 5 


Sunth 


Glass mat melamine laminate, combining high fire and arc resistance 


with good mechanical and electrical properties was developed for the Navy 


molded products; sheet, rod, and tube ; 
and as large hand formed fittings, it 
resists nearly as many inorganic cor 
rosives as natural hard rubber, and in 
resistant to 


addition, it is many or 


ganic chemicals which attack natural 
hard rubber, soft rubber, and plastics 
For instance, at room temperature it r¢ 
sists aliphatic hydrocarbons such as 
and other solvents 


hexane, hexene, 


such as ether, benzene, carbon tetra- 
chloride, ethyl acetate, and benzalde 
hyde. It is resistant to oils. It is not 
recommended for sodium hypochlorite 
or for strong oxidizing agents such as 
nitric acid. 

The tentative standards do not cover 
sponge rubber, which also is av rilabl« 
in a number of different grades, in- 
cluding silicon base foam rubber for 
gasketing, sealing, dust proofing, shock 
absorbing, and sound and_ vibration 
damping in processing equipment or 
wherever extremes of heat and cold 
bar standard grades. These, like other 
grades, are available in sheet, die cut 
shapes, cord tubing and strips, molded 
forms, and pad stocks from such con 
cerns as the Sponge Rubber Products 
( ompany. 


LAMINATED PLASTICS 


Manufacturers of thermosetting 
laminated plastic materials and fabri- 
cated products are moving in two 
directions—toward parts of much 
greater complexity, and toward lami- 


nates designed specifically to withstand 


SPC iftc operating conditions, with, for 
cxample, a cotton, glass, nylon, asbes 
paper 
ricty of synthetic resin binders 


tos fiber, or base, and a va 
The Synthan¢ Corporation has 
Metal Clad Laminate 


to standardize and 


Developed 
simplify — the 
production of electronic equipment 
through “printed” circuits 

Glass Mat Laminate 


of laminate which combines high fire 


A new grade 


and arc resistance is being manufac 
tured for the U 
Ships. 


S. Navy's Bureau of 
Designated by Synthane as 
Grade G-8, the new laminate, Fig. 5, 
is also available to suppliers of elec- 
trical and power equipment under the 
cost of ordinary continuous filament 
glass-base material. In addition to 
clectrical applications, the new lami 
nate is expected to be particularly use 
ful for parts where chemical resistance 
is required, such as in the plating and 
photographic industries 

This 


> . 
Fi Wie Re fardent Laminate 


material will not support combus- 


tion and provides increased safety 


The 


new laminate is expected to find wide 


by reducing afterglow effects. 


spread applications in electronic or 
clectrical applications where high am 
bient temperatures are encountered and 
in aircraft equipment where flame-in 
hibiting characteristics provide in 
The flame-retardent 
feature has no detrimental effect upon 
cither the machining properties or 


creased safety. 


electrical values of the laminate. 
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by a number of other companies 

Ferrodure is basically a sintered ox 

ide of iron and barium with a hexag 

onal crystal structure. Like the ferrites 

this material is non-metallic and thus 

. contains no nickel, chromium, cobalt 

we "ay or other strategic materials; mechan: 
/ cal properties are similar to the fer 

a rites. It is pressed to thi desired shap 


> 


before firing. and can be ground after 


‘ 


sintering 


e . 
> Physical properties of interest are 
of > : (1) low specific gravity about 4.5 
m= ss ay 


compared to for most magnet 
stcels; (2) high resistance to demag 
nctization at yee gore up t the Cur 
point 450C; ) high coercive forces 
with the intrinsic value being about 
2,900 oersteds; and (4) high specific 
resistance 


SNES SOUS UN Applications inc lude, among others, 


Fig. 6—Metal-ceramic combinations for hermetic sealing of components. Co- TV 


. ' ; focusing magnets, dynamos and 
efficient of thermal expansion can be matched with that of any metal. ‘ ; 


motors, loudspeakers, and high fre 
quency circuits. In this latter use, mag 
Taylor Fiber Co. also will be among LOW ALLOY PERMANENT netic biasing can be applied in coils, 
the exhibitors, with laminates in a va MAGNET MATERIALS pulse transformers, relays and mag 
ricty of compositions and shapes netostriction vibrators 
rod, sheet, roll, tubing, and fabricated One of the fields being focused 
Sasi upon by researchers is that of hard 
and soft magnetic materials. Object: Demands from the military—pri 
TECHNICAL CERAMICS to find an alloy or series of alloys with marily the Air Force and Navy's Bu 
properties equal to or approaching reau of Aeronautics—have resulted in 
those of the Alnico materials, but re- a start on high strength steel research 
quiring fewer strategic metals, and that is very encouraging but not yet 
thus being less costly to produce definitive. Of the alloys thus far pro 
Just being introduced in this coun- duced experimentally, some have ten 
try are the Ferrodure compositions de- _ sile and compressive strengths excec 
today some compositions are available veloped by N. V Philips Gloeilam ing 200,000 psi and resear 
pentabricken, Netherlands, and being looking forward to a producible com 
handled here by Philips Laboratories 


HIGH STRENGTH STEELS 


Development of new ceramic ma- 
terials not only for refractory but 
also for sea's, filters, and machine ele 
ments has proceeded at a rapid pace 
in recent years, with the result that 


that are harder and more wear resistant 


than many metals and metal carbides position having an ultimate  tensil 


These are fine grain ceramics which Licenses have been taken here also strength exceeding 250,000 + 


can be polished to high smoothness 

Another new and interesting tech 
nical ceramic developed by American 
Lava Corporation has excellent electri 


cal properties and can be safely used at Table [V—Properties of Unplasticized PVC Plate 


temperatures in the arca of 4,000 F 
It is finding increasing favor for in Mechanriical Properties at 75 F 


sulators for cathode heaters in elec , nae 8,500 to 9,000 
ive strength, psi 11,000 to 12,000 

tronic vacuum tubes Modubas of caaticey ke flexure, psi. 480 ,000 to 540,000 

Porosity of parts can be closely con- Izod impact strength, notched, ft-lbs ‘in 0.4to 0.5 
trolled. Same h: a» (1/8 in. x 1/2 in bar) 
rolled om have no moisture ab Shaciesdll hactinese, I Beale 117 to 120 
sorption at all The dense mate Shore hardness, D Scale 85 
rials will hold vacuum or pressure. 





Thermal Properties 

[he more porous materials can be Heat distortion temperature, C at 66 psi... . 73-75 

used as filters, catalyst carriers, breath Electrical Properties 

rs for dust prooted containers Volume resistivity, ohm-cm at 90 C 1.3 x 10" 
Another interesting feature is that Dielectric constant, 1,000 cycles at 23 C... 3.25 

Loss factor, 1,000 cycles at 23 C. 0.072 

Dielectric strength, volts/mil (30 mil plaque ae 725 

be controlled and cate over a Specific gravity oh MY Peet 

wide range. Thus, expansion can be Flamability. . Self extinguishing 


matched to that of other materials, as 


coethcients of thermal expansion can 





for scals Fig. 6 


Product Engineering — June, 1953 








There’s one major problem: all the 
alloys investigated so far are extremely 
brittle. Parts 
surface notches not 
load; they practically disinte 
Nevertheless, 
been used experimentally for aircraft 
landin 
sults, 


having sharp radii or 


only fail under 
heavy 
grate such steels have 
g gear structures with good re- 
about 


for other structural 


and within 


should be in usc 


two years 


components on airc raft 


RIGID PVC 


chloride has excel 
1 


Rigid polyvinyl! 
lent corrosion resistance and can 
drilled, 


stamped, embossed, cemented, 


machined, sawed, punche 


wc Id d 


using the hot gas technique and 


under heat and pressure; it 
potential in the chen 


formed 
has significant 
ical and industries wh 


pro css 


material with such characterist 

esp cially desirable 

Plastics Division of 
and Rubber Com 

lists two formulations under its 

Exon tradename Table 

IV, is designed for unplasticized rigid 

applications and can, when com 

pounded with efficient stabilizers and 


lubricants, 


The Firestone 
the Fi 


pans 


restone Tire 


Exon 402 


be processed by standard 
molding, and 


extrusion techniques into a the rmoplas- 


calendering, laminating, 


Firestone 
inexpensive, easy to 


tic construction material. 


claims it to be 


process, and available in commercial 


quant ities 


Exon 860 is a rigid hermoplast ic 


resin having good dimensional sta 


electrical 
high impact strength 


bility and properties, and 


FLUOROCARBONS 


Besides exhibiting specialized prop 
erties in molded and sheet form, hy 
drocarbon compounds such as Du 
Pont's Teflon, M. W. Kellogg's Kel-F 


Union and Carbon's Fluoro 
XR-61 


Carbide 


thene, and Firestone’s Exon 


show excellent promise tor paints, hy 
draulic fluids, fir 
rubber 


extinguisher fluids 
compounds, and allied prod 
With Minnesota Mining's entry 
into the field, plus unprecedented d 
mand 


ucts 


and electron ap 


industry has 


for military 
plications, the entire 
shifted into high gear. Potentialities 


of these materials have 


not yet been 
scratched, and concentrated 


expect d not 


however, 


research is only to 


broaden forms and applications but to 


as 


ultimately reduce price 
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HIGH PURITY ALUMINUM 


Pure metals often exhibit properties 
ntirely unlike metals containing even 
small amounts of other elements. Such 
is the case with aluminum 

A series of high purity aluminum 
metals produced in Germany and being 
this 
Fromson Orban Company under th 


introduced in country by the 
radename of Lurium are capable of 

high will not 
tarnish or lose luster when sul 


taking a polish and 
ymerged 
in salt water 

Basis of Lurium’s 


high 


finish is a patented European method 


unusually 


of producing aluminum that is 99.99 
percent pure, 
achieved commercially 


the highest purity ever 
Typical appli 
cations abroad include ornamental trim 
for automobiles, stoves, refrigerators, 
radio and television sets, costume jew- 
elry, lighting fixtures, 


other uses where 


reflectors and 
light weight 
particularly 


many 
and high metal luster 
desirable. 
Extremely light in 
third the weight of brass or copper 
pure aluminum can be alloyed with 
varying perc ntages of magnesium for 
different applications, Table V. It is 
a work hardening 


weight—one- 


alloy, easy to fabri 


cate and may be anodized and dyed in 
iny color to simulate gold, silver, plati- 
num, copper, brass or any other alloy 
Material cost in finished form is said 
than any of these metals. 


Lurium will now be available here 


to be less 


in commercial quantities of raw mill 
forms in all standard shapes, sheet 
coils. strips and CX 


and hard 


tube S, 


half 


bars, wire 


trusions, in soft, hard, 


cmpers. First shipments arrived from 
March. Current del 


are on a 6-10 weeks basis 


Germany in 


SILICONES 


Seldom is a group of engineering 
materials developed to the commercial 
stage without losing, somewhere along 
the way, some of the outstanding prop 
erties and characteristics predicted by 
the developers. Consequently, the ap 
plications never quite reach the poten 
tial that has been anticipated 

Such has not been the case with sili 
cones. If 
ber, mold lubricants, defoaming agents, 
protective 


anything, their forms—rub 


coatings, insulating var 
nishes, hydraulic fluids, water repel 
and lubricants 


lents, -and 


application have far surpassed anything 


paints, 


envisionaged a few years ago 


Using silicone electrical insulating 


materials, motors have been built that 
operate in excess of 575 F, a tempera- 
ture that would cause ordinary insula 
tion to break down in a few hours 
The usefulness of various sthicone 
products as dielectric materials in elec 
tric motors for industrial, aircraft and 
Naval installations 


strated as 


has been demon 


has their use in transform 
ers for industrial 


military and uses; 


in generators and electronic devices 
and 


ampli 


including sub-miniature parts 
printed circuits, transformers, 
fiers and condensers 

New products are con 
stantly being developed. Some of them 


now being 


silicone 


evaluated promise to be at 


least as important to design engineers 


» ‘no fa QOs2 
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Table V—Composition and. Properties of Might Ptity Aluminum Alloys 
































Chemical Composition Limits--Per Mechanical Properties 
Tensile Strength, Yield Strength, Elongation, Brinell 
Aluminum ium Other Temper psi (0.2%) psi % on 10 dia. Hardness 
99.99 —— 0.01 max. | Soft 6 ,000— 8,500 2,100— 3,500 40-60 13-18 
Intermediate{ 10,000-13,000 4,200-10, 000 8-15 18-25 
Hard 15, 700-20 ,000 14, 200-18 , 500 4-8 26-35 
° 0.4-0.6 G.02 max. | Soft 10, 000-14, 200 . 5, 20-40 22-28 
Intermediatet 15,600-21,400 14, 200-20 , 000 6-15 35-45 
Hard ,000-27, 21, 300-25 , 800 2-6 40-S0 
ba 0.8-1.2 0.02 max. | Soft 14, 200-18 , 500 4,200- 7,100 20-35 30-35 
Intermediatet 20,000-24,200  14,200-21,300 8-15 40-50 
’ Hard poppe te ye 23 ,000-30 , 000 2-6 50-60 
-® 1.5-2.5 0.02 max. Soft 21, , 600 7,100-14, 20-35 40-50 
Intermediatet 30,000-35 500 25 , 800-32 ,800 6-15 55-75 
Hard 35,500-50,000  34,000-45,500 2-5 70-80 
* Pure aluminum. t Choice of quarter hard or half hard material. 


as the many silicone products now in 
industry. Among the new products are 
more textile finishing materials, other 
water repellent materials for concrete 
and possible use as soil stabilizers, new 
and improved electrical insulating ma- 
terials, and resins for formulating heat 
stable, weather protective 
coatings including air drying paints. 


LARGE MOLDINGS 


In the mushrooming plastic indus- 
try, no trend is bigger than the use of 
large plastic moldings to replace die- 
castings, and machined metal and 
wooden assemblies. 

To be useful in large moldings, a 
plastic material must have rapid flow 
characteristics. To date the most sat- 
isfactory materials have been the 
thermo-setting plastics. 

Phenolics, the most commonly used, 
offer one limitation—color. Practically 
all phenolic moldings are black, brown, 
mottled or a shade of red. Although 
ureas and melamines are unlimited by 
color (any shade except completely 
transparent), they too suffer a produc- 
tion restriction. Because these last two 
plastics require two to three times as 
much molding pressure as phenolics, 
the size of parts that can be molded 
is more closely restricted by present 
press Capacities. 

As a result, designers have recently 
been looking to the stvrenes as a pos- 
sible answer. These have no color 
limitations, and rapid flow characteris 
tics can be imparted. 

At the present stage of develop 
ment, it appears that styrenes will re 
quire additional preheating before they 


resistant 
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are molded. This to assure rapid flow 
to all parts of the dies 


ZIRCONIUM 


In the same family as titanium and 
almost twice 
conium does not absorb neutrons to 
any extent. For that reason, atomic 
energy scientists have used it in struc- 
tural members of 
They've discovered that this metal pos 


as heavy as steel, zir 


nuclear reactors 
sesses unusual strength, corrosion re- 
sistance, and high temperature proper- 
ties on a par with titanium 

Discovery of these unique character 
istics has opened wide the potential 
applications of a 
metal, particularly where high tem 
perature strength is essential, such as 
in jet engine parts 

Like titanium, the big problem with 
zirconium is availability. Extracted 
from sands by a technique similar to 
the Kroll process, production is meas- 
ured in pounds rather than tons. In 
addition, the Atomic Energy Commis- 
sion, has kept many of its most spec 
tacular properties a military secret to 
prevent creating a demand and com 
petition for the limited amount of 
metal available. 

Now, with government help, new 
producers are entering the field. Cur- 
rent suppliers (of which the largest is 
probably the Westinghouse Electric 
Corporation) are boosting capacity 
The prospects are that within a year 
there should be sufficient zirconium 
metal for concentrated research on its 


formerly useless 


properties and fabrication 
Zirconium shares with titanium on 
other problem, machineability Reports 


indicate that it is practically impossible 
to fabricate by conventional means 
As a result, much process research is 
under way to develop new techniques 


and machine tools to work zirconium 
COMPOSITE METALS 


Developed to overcome the engi 
neering limitations of single metals, 
composite metals provide a combina 
tion of desirable properties not attain- 
able with a single metal. When prop- 
erly applied they also increase overall 
strength, decrease material weight, im 
prove fabricating characteristics, save 
critical alloying materials, cut costs. 

They all consist of two or more sin- 
gle metals inseparably bonded, usually 
under heat and pressure, to produce a 
material with each layer of uniform 
thickness 

Among the composites available com 
mercially today are: aluminum base, 
iron and steel base, stainless steel clad 
metals, special spring metals, brazing 
metal cladding, thermostat metals, rare 
and precious clad metals 
Th 


posit s scem sure to expand as uscrs 


possible uses of metal com 
become more familiar with their prop 
erties and fabricating techniques. Prog 
alr ady 


ress Is 


reported with new 
combinations for specific functions 


Typical of these: molybdenum-clad 
nickel, 
copper-clad 
From 
these, it is obvious that effort is being 


expended to develop suitable substi- 


cupro. nickel, calcium-clad 


copper-clad magnesium, 


nickel, and nickel-clad copper 


tutes for some of the hardest-to get 
materials, and to reduce the weight of 


ded 


tose me 
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SAVINGS accrued by use of boron-intensified steels 
in Wright-Aeronautical reciprocating engines. Nickel 
savings average about 8 to 10 Ib. per engine; chrom- 
ium savings about 7 to 8 Ib. 
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Protect Yourself Now 


Against Future Materials Shortages 


Fundamental approaches to materials conservation with supplemental information on cur- 


rent government controls. Based in part on a program sponsored by the Eastern Air Pro- 


curement District of the Air Force for manufacturing and fabricating companies. 


JOHN KELSO 
Metallurgical Engineer 
Wright Aeronautical Division 
Curtiss Wright Corp 
WHILE THI 


outlook is presently more favorable 


MATERIALS AVAILABILITY 
than at any other time in recent years, 


the still-existent shortages in high 
alloy metals indicate that the need for 
conservation is far from ended. As a 
matter of fact, if the Paley report and 
other impartial surveys are any indi 
cation. we may never again be able to 
without first consider 


specify metals 


ing both long and short term. avail 
ability 
Materials 


short 


ubstitution, which is the 


term answer, is only one facet 
Effective 


combination of 


of the problem conserva 

tion is 

plus 
(1) 


(2) An analysis of existing produc 


substitution 
More exacting design; 


tion techniqu s with r spect to pos 


sible changes; and 
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(3) Comprchensive testing to in 
sure that the product will meet service 
requirements, but not so greatly sur- 
pass them as to be uneconomical 

Although these points would seem 
to be obvious, they are consistently 
disregarded by many designers, partly 
partly 


through carelessness, because 


ol lack ot 


partly because of high priorities 


time and—sometimes 


Exacting Design 


need for exactness in 


The 


ngineering design cannot be over 


morc 


emphasized. ‘Over-design often 
viewed as a precautionary factor, but 
frequently fostered by access to high 
and th 


limitless resources of the purchasing 


priority ratings scemingly 
department, has contributed to the 


unnecessary utilization of high-alloy 
materials. Quite often it is necessary 
to design for maximum service life in 
applications where price 1s no deterrent 


and where product failure would be 


extremely serious. This is true in the 
aircraft engine industry, for example, 
where the direct aim is to lengthen the 
periods before major overhaul. Recip- 
rocating engines have an average life, 
between overhauls, of 1,600-1,700 hrs, 
or when translated by average speeds, 
more than a half-million service miles. 
And certain parts have considerably 
longer life. However, unlike aircraft 
engines, most products are designed 
life, and the 
use of highly alloyed metals to ex- 
tend the life of one part beyond that 
of the assembly as a whole is usually 


for a specif SCTVICC 


unwarranted. 

However, a factor contributing to 
specification of critical metals is de 
signing for the most severe 
conditions. While this approach may 
be justified, peak conditions frequently 
can be minimized. Even in aircraft 
engine production the severity of op 


conditions can be 


Service 


crating decreased 


by improvements in design. 
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The small turbine whecl hub of the 
W right 


demonstrate > this 


5 500 hp turbo-cor ypound en 
Che original 


a nickel 


xine 
designs specified Inconel “X 
has« 
percent 
tanium, 
Alterations to this design resulted 


alioy bearing approximately 15 
chromium, 2.5 percent ti- 


and 1 percent columbium 
more cfhcient cooling accompanied by 
a decrease in operating temperature to 
25 Cr-0.25 V 
resistant material is possibl 

the 


heat 
since 


a point where a l 


hub forging, three to an engine, 
weighs about fourteen pounds, the al 
loy saving is considerable 
Also, presently under experimental 
evaluation is the production of an 
exhaust duct from ceramic coated low 
carbon stecl instead of stainless steel. 
Here again the problem was to lower 
the operating temperatures to the point 
where the low carbon steel base would 
stand up 

In 
designer ts 


sible. H 7 


in 


aircralt, a major doctrine of the 


keep 


practic ¢ 


as light as pos- 
biggest 


wi ight, a 


can his 
the 
byproduct of which is materials con- 
servation. A high alloy 


little excess to be removed after forg- 


economy saving of 


metal, with 


ing, results in a high-strength high 
quality connecting rod, for example, 
if close control is maintained during 
fabrication and heat-treatment to pre- 
the forma 


tion of surface defects that cause stress 


vent decarburization and 


concentrations and ultimate failure in 


7-225, BHN 320 


- 
~ 


O2% Yieid Stress - 1000 PSI 


15% creep in !OOObhrs 


.e) 
100 200 300 400 500 600 700 800 900 !000 0 


Temperature - F 


Comparison of 0.2 percent yield stress vs. tempera- 


ture in compressor blade materials. 
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fatigue. This approac! plus more ex 


acting design in th shay ¢ of generous 


fillets and radii is necessary in aircraft 


engine manutacturc¢ 

reater allow 
specifica 
ma- 
often 


In other industries, a g 
or the 
stock 

performed 

ol 


ance for machining 
ol 


chining 1s 


excess of 


to 


tion an no 


be 


results in the use material with a 


lower alloy content. Weight is higher, 


some surface imperfections may be 


present, but with a “beefed up cross 


section performancc S satisfactory 


Comprehensive Testing 


Narrowing the safety factor, a result 


decreasing weight, is another means 


materials. In aircraft 


the 


of 
engine production, 
the 


conscry Ing 
safety factor 
of 1.2-1.5/1 


in other in 


may be on order 


against a factor of safcty 


dustrial designs of from 3 to 4/1, but 


these lower values have been checked 


by thorough analysis and test 


In most industries, establishment of 


safety factors based on guc sswork and 


‘experience’ no longer occurs, but 


only in a few is exacting calculation 


practiced, supplemented by exhaustive 
stress analysis of components and lif¢ 
Per 


manutacturers 


testing ol finished 


the 


products 
haps automotive 
with their cost aj — to design, are 
the best made « an industry that 
established 


require ments 


has Prt performance 


and designs to mect 


them—but no more. How many miles 
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many 


| | | 
petore Dreakag can 


Cost and are 


and materials requirements are kept to 
a minimum terms of both 


in amount 


and alloy content 
And, ol 
provides the key to changes, 


course, continuous product 
testing 
In 


parts 


whether in materials or design 


the 


up various models are 


aircraft engine production, 


that go to make 


under constant surveillance with re- 
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spect to “downgrading” their alloy 
content. On the test stand 
every attempt is made to simulate 
anticipated operating conditions, an 
experimental engine often parallels a 
production engine. If the experimental 
engine passes the test satisfactorily, 
materials and designs used in it are 
incorporated into production models 
Component testing is a continuous 
operation. 


where 


Production Analysis 


An analysis of existing production 
techniques can realize profitable mate- 
rials utilization. Weight studies have 
indicated that utilization percentages 
of high alloys vary from one form to 
the other. In certain turbo-jet designs 
large amounts of materials in the 
stainless (both hardenable and aus- 
tenitic) and heat-resistant groups ap- 
pear in a variety of forms such as: 
sheet, tubing, forgings, casting, bar, 
and wire. 

An original turbo-jet design speci- 
fied that certain flanged rings at the 
middle and rear of the engine be made 
from heavy pot-type centrifugal cast- 
ings of a high chromium-nickel-tung 
sten alloy. The castings required ra- 
diographic 
quality, and 


examinations to insure 


machining operations, 
which cut the casting to only a fraction 
of its original weight, were time- 
consuming and costly. Re-design speci- 
fied a ring with greatly reduced cross- 
section fabricated from a mill-rolled 
and butt-welded bar of a less strategic 
chromium-nickel analysis 

In the production of a “Y” duct, 
welded steel tubing was used previ- 
ously and a manufacturing change em- 
ploying sheet steel not only saved 
critical materials but also produc 
tion time. The tubing had to be bent, 
cut, fixtured, and welded. The sheet 
steel was stamped so that half shells 
were formed, and seam welding was 
used to complete the duct. 

The analysis of forgings vs stamp- 
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ings, castings vs forgings, extrusions 
vs machined sections, and of other 
methods of forming and assembly is 
often neglected after designs have 
been finalized. 

Continuing attention to methods will 
pay off in less scrap and better utiliza 
tion of materials. 


Materials Substitution and 
Downgrading 

This approach has and is still re- 
ceiving the attention not only of in- 
dustry but of the military organizations 
and other government bureaus. (See 
Product Engineering, October, 1950). 
Several comments still are in order. 

Plating and coating techniques are 
worthy of consideration in materials 
economy. A successful application in 
aircraft engines concerns the finishing 
of aluminum piston ring “belts” by 
the electroless nickel plating process. 
The tail cone at the rear of a turbo-jet 
engine reveals another economical 
sheet metal story. Subject to thermal 
stresses and fatigue loads, the assem- 
bly has been fabricated from stainless 
type AISI 310. Use of an alternate 
ceramic carbon is con- 
a combination imparting 
greater heat conductivity, and damping 
properties with accompanying better 
fatigue resistance. 

For low alloy steels, the boron in- 
tensified steels in both through-hard- 
ening and carburizing grades seem to 
be the acceptable choice in reducing 
alloy content. Product Engineering 
Annual Handbook for 1953). For 
downgrading programs, boron steel 
has been endorsed by the government 
agencies. In aircraft engine use, ar- 
ticulating rods, compressor rotor disks, 
and accessory drives seem to be good 
substitute possibilities. In a compressor 
rotor shroud, 81B40 can replace 
AMS 6412 (SAE 4337); in a com- 
pressor rotor disk, 98B40 can replace 
AMS 6342 (SAE 9840); in turbine 
and compressor rotor shafts, 98B37 or 


coated steel 


templated 


« aes 6.8 
. 4. 1.9 


7 
0 
(WELD ROD) 


98B40 can replace AMS 6412 (SAE 
4337). 

In a direct effort to conserve 
columbium, in a columbium bearing 
18 chromium—8 nickel stainless steel, 
the titanium stabilized grade AISI321 
was substituted. A still further change 
to AISI304 with controlled carbon 
composition (0.06 max.) has been 
specified. By keeping the carbon con- 
tent at this figure, brazed assemblies 
do not exhibit harmful carbide precipi- 
tation. 

Over the stainless grade type AISI- 
403 now in use for compressor blading 
where the trend is toward higher com- 
pression ratios and, therefore, higher 
operating temperatures, two materials 
appear to have the necessary qualifica- 
tions. 

One of the better grades of tita- 
nium alloy exhibits satisfactory yield 
and creep stress up to operating 
temperatures of 700-800 F. In the 
800-1,000 F range, low alloy 17-22S 
shows good yield and creep stress 
properties but requires the incorpora- 
tion of a suitable coating to provide 
the necessary protection against cor- 
rosion. 


Committee Action or 
Individual Responsibility ? 
Whether the responsibility for con- 

servation should rest solely in the 
hands of individuals or be delegated 
to a committee is beside the point. 
The fact is, however, that “preven- 
tive’’ conservation is the best program 
for effective results, and preventive 
conservation starts in the engineering 
department. 

Placing the emphasis on the engi- 
neering phase does not mean that the 
many other phases of an effective pro- 
gram should be neglected. It merely 
provokes the thought that if a material 
or component can be designed out of 
a product, it never reaches the produc- 
tion floor to impose further burdens 
on those who must handle and dispose 
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How The New Defense Materials System Will Operate 


When the Defense Production Act expires July 1 and the 
2-year old Controlled Materials Plan ends, a new priorities and 
allocation scheme, the Defense Materials System, will go into 
effect, calling primarily for: 


(1) Quarterly allotments of steel, copper, and aluminum by 
Defense Department and Atomic Energy Commission to 
their prime contractors, and 


Direction by the National Production Authority to steel, 
copper, and aluminum producers to set aside specific ton- 
nages for defense-rated business. Probable for third quar- 
ter: steel, 15 percent of total production; copper, 25 
percent; aluminum, 30 percent. 


Under this new system, contractors will also receive prefer- 
ence ratings to buy necessary equipment, and their priorities 
can be passed on to sub-contractors and suppliers, who in turn 
will have priority on materials. Priorities will also be issued 
to selected defense-supporting projects, but manufacturers or 
construction contractors receiving this type of rating will have 
to be certified specifically by AEC or the Pentagon. Examples: 
An electric utility plant to power an atomic energy project, a 
machine tool builder supplying an automotive 
maker who has a military contract. 


equipment 


No other controls or priorities are involved with DMS, since 
officials at the Office of Defense Mobilization—which will con- 
tinue to be the top Civilian Defense agency—want to keep the 
system as simple as possible. But this decision to limit priorities 
has brought objections from industries like petroleum, electric 
utilities, and farm machinery who want treatment on a par with 
military and atomic energy contractors. Because there are no 
controls or priorities on steel, copper, and aluminum for non- 
defense consumers, it will be on a “first come, first served” basis, 
unlike under CMP when quarterly metal allotments were issued 
to all consumers. 


Presently there’s no legis‘ative authority for DMS, although 
it is assumed that Congress will extend the Priorities and Alloca- 
tions Provisions of the Defense Production Act. The Capehart 
Mobilization Bill contains such provisions. 


One significant type of metals control will continue after June 
30: Complete allocations on such scarce alloys as nickel, cobalt, 
tantalum, columbium, molybdenum, titanium, and diamond bort. 
To all intents and purposes, controls on steel, copper, and 
aluminum no longer exist. Consumers finding mills to supply 
them can buy in excess of their April-June allotments. Con- 
versely, as soon as CMP orders on their books are filled, mills 
can sell to any customer. This differs from the previous law in 





of it. Even small unit usage figu‘es, 
when they are scaled to high produc- 
tion, have a way of transposing them- 


selves into some very large numbers. 


mental test. 


lected based on what the product r 


quires in view of the results of experi 


that, as additional mill space developed, producers were unable 
to sell unless customers were issued supplemental allotments 


by NPA. 


But Washington officials are not sure the CMP modifications 
have made too much extra metal available. In general, the big 
steel mills have been booked through the second quarter. Alum- 
inum order backlogs have been tied up similarly. The copper 
situation does not permit any accurate forecasting: Before price 
controls were dropped, monthly allocations of refined copper to 
brass mills, wire mills, and foundries were running about 10,000 
tons shy of requirements. Price decontrol is expected to boost 
supply by at least 5,000 tons a month. 

Additional steel may be on the market soon. United States 
ingot capacity is expected to increase 7 million tons by the year's 
end, some of which should be coming in during the current 
quarter. Aluminum would be abundant already if it were not 
for a recent drop in production, resulting from drought-induced 
Pacific northwest power shortages. Part of the losses will be 
regained by special shipments of Canadian aluminum pig to 
U. S. primary products. Arranged by ODM, Canadian aluminum 
originally intended for purchase by Great Britain was diverted 
to this country. Later the aluminum will be resold by United States 
primary producers if the British government wants repayment. 


The U. S. government, incidentally, stepped out of the alum 
inum expansion picture in February when the Wheland Com- 
pany, Chattanooga, Tennessee, entered the business to become 
the fourth new post-Korea primary producer. The others are 
Anaconda Copper, Olin Industries, and Harvey Machine Com- 
pany. The expansion program will hike domestic capacity from 
719,000 tons annually in 1950 to at least 1,746,000 tons in 1955 
Aluminum consumers are beginning to get their first big divi- 
dends. Second-quarter 1953 domestic output will probably hit 
310,600 tons—the highest in history—and by the end of the 
year, production will be running at about 345,000 tons quarterly 

As things stand now, here’s how the government rates supplies 
on specific metals: 


In “Fair to Good Supply”—lead, zinc; in “Approximate Bal- 


ance”—aluminum copper, tin, tungsten; in “Short Supply”- 
beryllium, selenium, platinum, cold drawn and hot-rolled alloy 
steel bars, heat-resistant alloy steel castings, steel plates and 
structural shapes; Still “Most Critical”—nickel, cobalt, 
bdenum, columbium, tantalum, titanium, gray-iron and carbon 
steel heavy castings (over 3,000 Ibs.), 
steel, and diamond bort. Last year at this time, 14 other ma 
terials were also classed as “Most Critical” 


the danger list. 


mols 
nickel-bearing stainless 


Now these are off 





quent changes are made on a purely 


metallurgica! basis or asons ad 


ior fr 


vanced by the production engineer 


In short, the conditions surrounding 
changes in design fall into three gen- 
eral categories: 

1. The original design and its ac- 
companying materials which have been 
based largely on what the designer 
felt was necessary. 

2. The altered design along with 
certain materials which 


now are se- 
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3 The so called “finished” or pro 
duction design where, for the most 
part, the design and type or class of 
material have been standardized 

The logical conclusion to draw from 
the above is that as a product proceeds 


through these stages, it becomes pro- 
gressively more difficult to apply al 
ternate materials which are attractive 
because of their alloy savings 


Subse 


and/or the quality control engineer 
and are aimed at such things as better 
manufacturing techniques, standardi- 
zation, increased process control, and 
ease of procurement 


As mentioned such 


previously, 


changes may provide a short term 


answer to conservation, but the long 
term problem can be solved only by the 


designer 
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For evaluation purposes, the equipment was used to 
construct an all-weather landing strip, for which ap 
proximately 175,000 cu. yds of fill were required. Tem- 
peratures ranged from 0 to —25 F and below. None 
of the equipment, including trucks, cranes, scrapers, 


and loaders, was designed for Arctic operation. 


C+ AMOS 
SARA Sh a4 


Winterization 


In an effort to evaluate existing commercial con- 
struction equipment for arctic operation, and to 
obtain data for redesign and modification, the 
Army Engineer Research and Development Labora- 
tories at Ft. Belvoir, Va. has completed a series of 
tests on machines and devices ranging from air 
compressors, generators, and welders to cargo car- 
riers (weasel), cranes, lubricators, shovels, tractors, 
and dump trucks.' Special effort was devoted to 
component and battery evaluation, and to _per- 
formance characteristics of oils and greases. 

Devices and techniques were worked out to sat- 
isfy the following basic requirements: 

1. Prevent weather, particularly blowing snow, 


from affecting the operation of critical components 
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of Construction Equipment 


or contributing to their deterioration while idle or in 
storage. This deals with enclosures and packaging. 

2. Assure adequate flow of clean fuel and coolant, 
and effective lubrication, i.e., high-class servicing, and 
utilization of products to suit the extreme temperature- 
duiy range involved. 

3. Supply and maintain adequate cranking power. 
Storage batteries and their attendant accessories were the 
subject of development. 

4. Establish and maintain suitable conditions for com- 
bustion. Positive fuel distribution, priming, and opera- 
tional techniques were involved, along with the varying 
phenomena of carburetion and injection under a wide 
range of ambient temperatures not usually encountered. 


5. Provide and control suitable operating temperatures 


EXHAUST OUTLET 
OVER OPEN 


AIR INLET COVER OPEN 
ENGINE GENERATOR CONTROL 


BOX ACCESS DOOR OPEN 
OPERATING HANOLE 


HEAT DUCT. 


weet) th eneeeeeret 
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within the engine and its vital auxiliary equipment, par- 
ticularly storage batteries, oil pumps, and fuel systems. 
This factor brings in the winterization heating systems as 
the nearest approach in one package reasonably proved 
in practice and available (cluttered though it is in most 
cases), and an “aspirin” for the several headaches indi- 


cated above, for operations below —25 Fahrenheit. 


6. Crew comfort and defrosting. 

Data in these and following pages were supplied by 
P. W. Espenschade and Mr. Sorensen of ERDL. More 
information will be presented in a subsequent issue of 
Product Engineering. 


SAF yy 


Slave kit used for Starting internal 


* combustion engines at t mpera 


ture down to 35F consists of four 


WIRING DIAGRAM PLATE iH, 6V, lead acid storage batterieS; a 
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applied like 
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an a rosol bomb into the 


engine air induction systen 


Small hand operated slave kit for 
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equipmic nt 


and 

BTL 
output with contaminated air, the unit 
has a fuel tank, fiiter bowl, float bow! 
et assembly, combustion chamber with 
open flame burner, and a hand-oper 
ated blower 


machanisms 
{0.000 


small 
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Low-Temperature Storage Batteries 


Amp. Rate General Characteristics 


Time, min. — — 
Min. No. At Minus Dimensions, Dry Weight, 
Type Plates 40 F in. Ib 

2H (6 Volt). 17 300/2.25 10%x 74x 9% 36 
4H (6-Volt). 23 3200/3 i3Ax 74x 9% 47 
8T (12-Volt). 39 300 /4 21%x11 x10% 124 
9T (6-Volt). 41 300 /7 254%x 74x«l1ll® 











Note: Above ratings are based on high amperage discharge cold to furnish 
peak cranking requirements. Control current at low amperage rates 
cold can be furnished down to minus 65F to activate heaters. 


U.S. Army Military Anti Freeze, Fuels, Greases and Oils 
Utilized in Tests 


Lubrication 
Chart Temperature 


Symbol Product Designation Specification Range, F 


Alcohol, Ethyl O-A-396 
Compound, Anti MIL-—C-11755 To —70F 
Freeze, Arctic Amend. #1) 
Winter Type 
Fluid, Hydraulic USA 2-138 To —65 F 
Brake (Arctic 
Fuel Oil, Diesel MIL—F-896, Class To —40 F 
3 or Class 3 
Special (Specify 
cloud and pour 
below —40 F) 
Gasoline, Automotive | MIL~G-—3056, 
(Combat) Type C 
a FLUID USED to start engines was packaged 


and Artillery : 
Grease, Lubricating, | VV-G-632 in a 10 ml steel bulb and pressurized. When 


or eeede I installed, discharger pierces the sealing cap and 
Industrial (Water esmnied . . oes . 
Samad. fees A. directs fluid into the intake manifold. 
Grade 4 
Lubricant, Gear, Uni- | MIL-L-—10324 
versal Sub-Zero (Amend. #2) 
Lubricating-Oil, Pre- MIL-L-—644A 
servative Special 
Oil, Engine, Sub-Zero | MIL—O-10295 
(Amend. #1) 
Oil, Hydraulic, Air- MIL-—)-—5606 
craft (Petroleum 
Base) 




















Specifications do not necessarily include all of types, classes, grades, sizes, 
etc., of the commodities indicated by the titles of the specification, or which 
are commercially available, but are intended to cover the types, etc., which 
are suitable or stocked for Government requirements. 











INSULATED BATTERY BOX (upside down) with 
hot air intake line and control valve. Warm air used to 
heat the engine block is also circulated through the bat- 
tery box to maintain a high current output for cranking. 
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WINTERIZED TRUCK mounted air com- 
pressor having a hard top cab, an insulated 
jacket for the engine hood, an insulated battery 
box (with the heater on the opposite side) and 
a battery charging receptacle (right) imme- 
diately below battery box. 


DISMANTLED EQUIPMENT GEARS and 
roller bearings from tractor drive (left) and 
roller bearing assembly from road grader 
(right) illustrate excellent results obtained 
with GOS oil and GAA grease respectively. 
Engine lubrication was equally satisfactory—so 
much so that no major changes are planned 
in either oil or grease specifications. 
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PRODUCT BDBESIGNS 


POLYGON GRINDER SETUP for external 
grinding of polygonal shapes for which work is 
mounted between centers and driven by the head 
plate. All shapes may be ground, externally, 
without moving the work from its original set-up. 
When eccentric mechanism is disengaged, machine 
is free to operate as an ordinary circular grinder, 
turning out round profiles. 


WHEN SETUP FOR INTERNAL GRINDING 
(left), work is chucked in driving head. Dial in- 
dicators, inserted into built-in plugs, measure the 
vertical and horizontal thrust of the grinding 
wheel as initiated by the eccentric mechanism. In 
this way setup can be checked for dimensional 
accuracy before grinding operation is started. 
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Gyratory Motion Grinds Polygons 


Imparted to the wheel axis by a driving eccentric, gy- 
ratory motion of the grinding wheel enables the Polygon 
Universal Grinding Machine built by Manurhin, Manu- 
facture de Machines du Haut-Rhin, Paris, France, to 
form precision internal and external eccentric, elliptical, 
triangular or square profiles. 

The all-important mechanism consists of two con- 
jugate bushings acting on two sliding members that im- 
part horizontal and vertical movement to the grinding 
wheel. As the bushings rotate, the sliding members fol- 
low sinusoidal motions perpendicular to each other. 
Horizontal movement is transmitted directly through the 
sliding member, the vertical through a multiplying lever 
with four different ratios: 1:1 for eccentric, 1:2 for 
ellipsoid, 1:3 for triangular, and 1:4 for square profiles. 

Rotation of the bushings and work are synchronized, 
so that the latter rotates at one speed for eccentric, twice 


as fast for ellipsoid, three times as fast for triangular, 
and four times as fast for square profiles. 

Internal grinding devices are mounted on the same 
axis as the grinding wheel so the machine can duplicate 
on the interior the same shape it generates on an exterior 
surface (with the exception of square internal profiles 
which cannot be ground internally because of tool 
clearances in the corners of the shape). 

Main objective of the machine is to grind triangular 
shafts that (1) replace splined shafts for driving pur- 
poses or (2) eliminate the need for keyed shafts. All 
shafts in the Polygon itself are triangular. Instead of 
being keyed, these shafts are held in place by metallic 
retaining rings. 

All controls are hydraulic and can be set for auto- 
matic or manual operation. U. S. Distributor is the S. & 
S. Machinery Company, Brooklyn, N. Y. 


Variety of Shapes That Can Be Generated by the Polygon Grinder 





LEGEND: 1. Grinding wheel. 
2. Wheel spindle holder. 
3. Articulated lines carrying the spin- 
dle holder. 





INSIDE 
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Driving eccentric bushings 

Driving eccentric change gear box 

Connection between eccentric and 8 
work driving gears. 


Positions for lever multiplication 
of vertical motion 
Work piece 
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PRODUCT DESIGNS 


Turbine Primary stator 
= Secondary stator 
fe Air cooling blade 


a  — Oil passage 
C oy, 
| ‘ Impeller 
= 
4 


3-speed 
transmission 
Clutch 
assembly 





f Hand brake 


b 4 
on 47~— Oil drain plug 


Overrunning clutches 


PLYMOUTH'’s new Hy-drive transmission looks similar and clutch housing are die cast from aluminum or mag 
to torque converter units with manual clutches already nesium alloys. Cooling blades spotwelded on the out- 
available on other Chrysler Corporation cars. Impeller and side of the converter sheet eliminate need for separate oil 
turbine are hydrogen brazed assemblies of stamped steel cooler. These blades are spaced around the housing to keep 
parts. Stators are precision aluminum castings. Converter noise levels at a minimum 


Torque Converter Transmission 





A new torque converter in combination with a man- 
“ae . Synchronizer second speed gear First a 

ual clutch and three speed transmission will supply no- pers 

shift driving in late 1953 Plymouths. Up to now the Three speed. transmission sliding gear 
only major car producer without an automatic trans- 
mission, Plymouth has beefed up the basic design avail- S erareoard 
able on other Chrysler Corporation cars to get a 
toique multiplication of 2.6:1, higher than the 2.57:1 
starting ratio in a standard Plymouth transmission. dler gear 


Like other 1953 Chrysler torque converters, the new 








Hy-drive transmission shares oil supply with the engine, 
using crankcase oil as the fluid medium. Blades spot- 
welded on the outside of the converter sheet cool the 
oil so there is no separate oil cooler. 

In the new three speed transmission, first gear ratio 2 A 
S Countershaft “ Countershatt Countershaft 
is 2.3731, second gear 1.68 :1. Normal driving in third constant mesh gear second speed gear first speed geor 
gear does not require use of the clutch after the engine 
has started. For driving conditions that need extra pull, 








the driver shift-manually to one of the lower gears. 
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Turbine Flow restriction oritice 


Stotor — 
Torque converter 
fototion 
' 
u 


Overrunning 
clutch hub 


Overrunning 
clutch com rivet 
Overrunning 
‘ clutch roller 
Overrunning 
clutch cam 


OVER RUNNING CLUTCH, on which each stator is mounted, 
consists of eight spring-loaded rollers mounted within an internal 
cam and around the hub periphery. Stator reaction shaft, bolted 
to the converter housing, holds the hub stationary. Therefore each 
clutch keeps its stator from rotating opposite to turbine rotation 


Stator reaction shoft 


ae Engine oil gollery 


Adapter Torque 


converter 
housing 


FLOW OF OIL through torque converter. Inset 
shows regulating valve through which oil returns 
to engine. It maintains proper oil presure in the 
engine and prevents oil draining trom the con 
verter assembly when the engine stops 


for Late Plymouth Models 





First and reverse sliding gear engaged Second speed geor locked fo mainshoftt 
with countershoft first speed geor by synchronizer sleeve 


Second speed 
gear idling 
Synchronizer sleeve 
engaged with 
drive pinion 





_ first and reverse sliding 
geor engoged with reverse 
iWler gear 


Reverse 
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PRODUCT DESIGNS 





OPERATING MECHANISM (left) is completely 
contained in the drum, permitting clean and unfet 
tered axle design—no roto chambers, push rods, 
camshafts, etc. Partial cutaway shows both operating 
arcas of the piston. Hydraulic fluid acts on the inner 
air on the outer. O-ring seals maintain separation of 
Broke fluid. Adjusting nut permits proper regulation of 


lining brake shoe with respect to lining 


Adjusting 
nut 


\ Stepped 


Broke shoe piston 


ALL-FLUID BRAKE (right) is operated by 
two separate independent systems, one for 
normal service and the other for emergency 
In this unit the service system is pneumatic, 
while the emergency system is hydraulic. Brake 
s also available, in smaller sizes, with two hy 
draulic systems. Sizes of Hydro-Air brakes 
range from a three shoe brake with nine in. 
dia. drum to a six shoe brake with a 35 in 
dia. drum 








ing; hydraulic braking is applied by a hand 

H d li P ~ lever in emergencies. A driver can actuate the two 
y rau C- neumiatvic systems separately or simultaneously. 

Fawick designed the Hydro-Air so that the 


Automotive Brake brake and its operating mechanisms are totally con- 
tained within the drum. In this brake arrange- 


ment there are no air diaphragms, roto cham- 
bers, slack adjusters, camshafts or push rods. This 


A two-step piston, with air operating on the large diameter permits cleaner and simpler axle design since there 


and hydraulic fluid on the smaller step, enabled the Federal is no need for areas to support these parts or 
Fawick Corporation, Detroit, Michigan, to develop a com- brackets to hold them secure. Also there are no 
bination hydraulic and pneumatic vehicle brake. Air-brak- areas left for installation or maintenance of such 
ing applied through a foot pedal is used for normal driv- accessory parts. 
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Hydraulic fluid possoge 




















CROSS-SECTION SHOWS path of two fluids in 
Hydro-air brake. Common source of fluid pres 
sure actuates each shoe through stepped piston so 
that it contacts the drum with the same force as 
every other shoe in the braking system and at 
the same time. Mechanical linkage transmits th 
fluid pressure through piston and lever arm to 
force the brake shoe against the lining. Spring 
return piston to starting position 


EXPLODED VIEW shows all parts (except pis 
tons). Parts are interchangeable and there are no 
“left or right hand” parts. Complete disassembly is 
accomplished by removal of the three pins that 
keep major sections together 


Product Engineering — June, 1953 





Fig. 1—Lug regarded as composed of 
laminations. To carry full 
allowable load, all laminations in 
such a lug must carry an equal share. 


io 


calculated 


























M. A. MELCON 


Structural Methods Group Engineer 


F. M. HOBLIT 


Structures Engineer 
Lockheed Aircraft Corporation 


A BASIC METHOD of analysis and pro- 
cedure for the design of lug-pin com- 
binations made of aluminum or steel 
alloys, with load applied axially, was 
given in the article “Analysis of Lugs 
and Shear Pins Made of Aluminun 
or Steel Alloys’, Product Engineering 
May 1950, p 113 
factor was introduced to account for 
stress concentration effects in produc 
ing net-section tension failures. Also, 


A tension efficiency 


160 


“lug beam” in 


WUE Fig. 2—(A) Geometry of a lug. (B) Action 
ot : 
| 





Uniform distribution 
on critical section 


distributing pin load. 





Fig.3 


Typical Piot of Pin 
Bending Test Dato 


Test Foilure Lood 











in the Analysis of 


Method for determining the strength of lugs loaded obliquely or transversely. 


shear tearout and bearing were treated 
as a single mode of failure, and curves 
were given for predicting such failure 
in lugs of steel and aluminum alloy. 

Since publication of the article re- 
ferred to, methods of lug analysis have 
been further developed. These devel- 
opments include a refinement in the 
previous method of determining pin 
or bolt adequacy with respect to bend- 
ing failure and a method for deter 
mining the strength of a lug with 
transverse load. 

The importance of providing ade- 
quate pin bending strength in lug-pin 
combination assemblies is often under 


estimated. Since pin bending failures 


are seldom observed either in static 
tests or in service, opposition has been 
expressed to the inclusion of any 
check of pin bending strength in a 
lug analysis. But even though pins 
are seldom observed to break, they can 
readily bend enough to precipitate 
failure in the lug. 

In the authors’ earlier article (Ref 
1) the bending strength of the pin or 
bolt was determined on the assump 
load 
along the pin. This assumption was 
believed to be reasonably conservative, 
since there would be a tendency for 


tion of a uniform distribution 
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NOTATION AND NOMENCLATURI 


In addition to the letter symbols indicated in Fig. 2, the 
following notation is used: 


t =z 
Fy = 
Five 


Fis 


thickness of lug 
ultimate tensile strength of lug material 


= ultimate tensile strength of lug material with 


grain 

ultimate tensile strength of lug material across 
grain. When the plane of the lug contains both 
long and short transverse grain directions, F;.. 
is the smaller of the two values. 


tensile yield stress of lug material 


= tensile yield stress of lug material with grain 


tensile yield stress of lug material across grain. 
When the plane of the lug contains both long 
and short transverse grain directions, F,,, is the 
smaller of the two values. 


= compressive yield stress of bushing material 
= applied limit load 


angle between direction of loading on lug and 
the central plane of lug, deg 


= allowable ultimate load 


allowable ultimate load as determined by shear- 


bearing 


= allowable yield bearing load on bushing 


allowable ultimate load as determined by tension 
allowable ultimate load as determined for trans- 
90 deg 
allowable yield load on lug 


verse loading (a 


projected bearing area 


= minimum net section for tension 


weighted average area for transverse load 
efficiency factor for shear-bearing 

efficiency factor for tension 

efficiency factor for transverse load (ultimate) 


= efficiency factor for transverse load (yield 


yield factor 


pin binding moment reduction factor for peaking 


= applied ultimate load, this value is usually 1.5 P; 
= applied yield load: Airforce and CAA equals 


P,; Navy equals 1.15 P; 


applied bending moment in pin 





:|a — (D/2 


load ratio in interaction equation 


t 


load ratio for axial load (a 0 deg 


load ratio for transverse load (a 


90 deg 





Lugs and Shear Pins 


A refined procedure for predicting pin or bolt adequacy in bending failure. 


the load to “peak up’ near the shear 
planes and thus give a lower bending 
moment 

A recent combined theoretical and 
experimental investigation, however, 
shows clearly that the decrease in pin 
bending moment as a result of peak- 
ing is seldom more than 25 percent 
and usually much less. The exact value 
depends upon the lug geometry and 
the relative ultimate tensile strengths 
of lug and pin materials 

If a bolt and nut are used, of course, 
clamping action can reduce the bend- 
ing moment. But usually this clamp- 
ing action should not be relied upon. 
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It is questionable whether the head 
of a standard shear type bolt is strong 
enough to give effective clamping; in 
addition, any gap between mating lugs 
tends to prevent effective clamping 
In this discussion, it will be asssumed 
that such clamping action does not 
occur. 

To visualize how a weak pin can 
precipitate failure of the lug, imagine 
the lug to be composed of laminations 
For such a lug 
to carry its full calculated allowable 
load, all the laminations must carry 
an equal share 

If not strong enough to distribute 


as shown in Fig. 1. 


the load equally to all the laminations, 
the pin will bend so that the load will 
concentrate on the outer laminations 
adjacent to the shear planes. Befor« 


break, or 


the pin deforms enough to 
even to be the obvious cause of failure, 
the outer laminations will stretch far 
enough to start a fracture. The inner 
laminations, however, either will have 
no load imposed upon them or will 
deform so little that only a small frac 
tion of their possible load is devel 
oped The lug therefore fails at less 
than its calculated allowable load. 
This excessive deformation of the 


outer laminations occurs only with a 
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Fig. 4 


where these 


i = 
09 AS) 
(Py) min/ Ade Frux 


08 


theoretical curves are not substantiated by 


Peaking factors for pin bending. Dash lines indicate region 


test data. 





weak 


a strong 


T he 


pin 1S 


elastic deflection of 
small that the 
outer laminations can yield enough 


pin 


SO 


to maintain a nearly constant load dis 
tribution along the pin 
the 


loaded 


to 


Even when into 


full 


modulus of rupture load, the pin de 


pin iS 


the plastic range almost its 


flection apparently is not enough to 


initiate failure of the laminated lug 


An actual lug differs only slightly 
from the laminated lug shown in Fig 
1. For the actual lug, the load from 
the pin does not have to be uniformly 
distributed across the lug thickness, as 
long as the stress on the shear-tearout 
and critical sections Is 


tension unl 


formly distributed. A portion of the 


lug directly under the pin as shown 


in Fig. 2(B) can act as a beam and 


the load. The 
which the load can peak depends upon 
The 
strength of this beam depends upon 


distribute extent to 


the strength of this “lug beam”. 


the geometry of the lug. The strength 
of this beam increases as the ratio of 
its depth to its length 
a D/2)\/t 
becomes relatively larger. 
This peaking effect is in addition to 








Load on pin 


(B) 


Fig. 5—Methods of determining moment arm and approximating effective lug 
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an effect that can be shown to occur 
when the lug is stronger than neces- 
sary. (Ref. 1). In brief, when the 
lug is “overstrong’’, the inner lamina 
tions are not needed to obtain lug 
strength. When the pin begins to 
bend, the inner laminations give up 
their load to the outer laminations, 
therefore, the inner laminations may 
he assumed inactive. Load is applied 
by the pin, then, only to the outer 


laminations 


Pin Bending Test Program 


To demonstrate experimentally that 
pin bending could precipitate lug fail- 
ure, and to evaluate the 
of the “lug beam’”’ 


effectiveness 
2(B), a 
series of tests were performed using 


in Fig 


six geometries ol lug pin combination 
Five specimens, which were identical 
in every respect 
treatment of the 


heat 
tested for 


except for 
pin, wcrc 
each geometry 

A typical plot of pin bending test 
data is shown in Fig. 3. To the right 
of point A, the pins are so strong that 
lug failure is independent of the pin 
strength. After 
showed negligible permanent sect. To 
the left of point 


failure, thes pins 


A, as the pin heat 
treatment was reduced, the failure load 
dropped off, and the pins after the 
tests 


showed _ increasing 


bending deflection 


permanent 


The theoretical shape of the curve 
to the left of point A can be shown to 
be a parabola, rather than a straight 
line, by noting that to the left of A 


the lug is “overstrong This shape 
appeared to be confirmed by the tests 
although practical difficulties, such as 
entering the regime of pin shear fail- 
ure, limited the number of test points 
that could be obtained along this part 


a | he 


as a result of peaking is indicated by 


reduction in bending moment 


in com 


that 


the heat-treatment at point A 


parison with the heat-treatment 


ood theoretically be required under 
the assumption of a uniform load dis 
tribution along the pin 

The effect of lug shape on peaking 


The 


quantity y given by these curves is a 


is shown by the curves in Fig. 4 


factor by which to multiply the bend 


ing moment arm in the inner lug to 


7 he SC 


plotted from theoretically de 


account for peaking curves 


were 


rived equations except for constants 


evaluated from the test data. In di 


termining the failures of the 


lug beam” by 


curves, 


bending, shear, and 


direct hearing were all considered 


No peaking can occur in the outer 


lugs unless a substantial bolt head or 


bears firmly on the lug For an 


outer lug, the 


nut 
lug beam cannot be in 
equilibrium with peaking at the pin 
and a uniform load at the critical se 
tion except with bolt clamping 


Analysis Procedure for Pin 
Bending 

The following procedure for deter 

mining pin bending strength incor 

porates the criteria for peaking dis 


cussed in the foregoing paragraphs 


} } 


and should | 


be used in place or th 
method given in Ret. 1 for pin bend 
ing analysis 

1. Calculation ot 


maximum bend 


ing moment in the pin that results 


; 
the ap} lied ultimate load 


Obtain moment arm # as follows 


a. If it is desired to assume within 
an crror of VU to 25 per nt a unitorm 


} 


distribution of loading on the 


a tap 


outcr lugs is 


pin and 


inner and 


S(A) 


petween the 


indicated 


CXISTS 
in Fig 


nt arm # 1S takcn as 


i‘) take 
tion pin b nding that 
5(B), th 


is obtained as follows 


account 


results from peaking Fig 
moment arm 
Compute for the inner lug 
r a/D 
Take sma ae and P’,, for 
inner lug as (P’,), and compute 
Pods hae F cus 
Enter Fig. 4 with (P’,) min/Aor Ft 


anda r to obtain th 


reduction factor 
tor peaking and calculat the mo 
nt arm #6 trom 


2)+ 9+ 7 (h/4 
Not 
only appli 
c. Calculate the 


that the reduction for peaking 
s to the inner lug 


maximum bending 





(C) 


thickness when calculating the pin bending moment and margin of safety. 
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(A) Axial 











' 


(8) Transverse 











Fig.6 (C) Oblique 


Fig. 6—Directions in which 
loads can be applied on lugs. 


Fig. 7—Unsatisfactory analy- 
tical of assuming the 
lug to be an elastic frame. 


moment M in pin trom the 


M = P,b/2 


> 


equation 


Calculate bending stress in the 
pin that results from M, assuming an 
My/I distribution. 
3. Obtain modulus of rupture from 
ANC-5 or other authoritative 
If the foregoing analysis should 


show inadequate pin bending strength 


soure 


and an excess of strength in the lug 
it may be possible to take advantage 
of the excess lug strength to show 
adequate strength for the pin as fol 
lows: 

the 
indicated by th 


7.) 


4. Consider a portion of 
to be 
shaded area in Fig 


lugs 
inactive, as 


pot 
tion of the thickness to be considered 
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Lug Bis 
ntermediate betweer 


Fig 8 


Lug J is 


active may have any desired value suff 


cient to carry the load and should be 


chosen by trial and error to give ap- 
proximately equal margin of safety for 
lugs and pin. 

5. Recalculate all 
safety, with allowable loads reduced in 
the ratio of active 
thickness 

6. Recalculate bending 
ment, M equal to P,4/2, 


of safety, using a reduced value of 5 


lug margins of 


thickness to actual 


pin mo 


and margin 


obtained as follows 

a Compute tor 
5(C), 

r Ifa’ D | 

b. Tak 


nicer 


inner lug, Fig. 
D oy 
smaller of P’ 


and P’ 


upon 


for lug, based active 


ntermediate between lugs A and C 


ugs i 


and « 


Fig. 8 (Above)—Range of lug 
shapes covered by tests in which 
loads were applied either trans- 


versely or obliquely. 


Fig. 9 (Right)—Deformations in 
test lugs after failure. Part of these 
deformations may have occurred 
after fracture of the test lugs. 


thickness, as (P’,) min and 
CP" tal en 


c. Enter Fig 


compute 


tur 


i with (P’,) Ay, 


reduction 


min 


F,,. and r to obtain the 


factor y for peaking 
d. Obtain v as indicated in Fig 
5(C). Note that the reduction factor 
for peaking applies only to the inner 
lug 

This reduced 6 should not be used 
if the resulting eccentricity of load on 
the lug introduces excessive bending 
stresses in the adjacent structure, as 
shown in Fig. 5(D) 
the pin 
withstand the 
(B) to 
bending that results from peaking 


In such events, 
enough to 
Fig 


reduc tion of pin 


must be strong 


loading show nin 


account for 
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Strength of Lug in Transverse 


Loading 


When load is applied axially to a 
lug by means of a closely fitting bolt 
6(A), the 


strengths of the 


or pin as shown in Fig 


ultimate and yield 


lug can be determined with reason 


able accuracy by the method given in 
Ref. 1 or by other well known meth 
ods 

When the 
versely or obliquely as in Figs. 6(B) 
and (C), 


method of analysis has been available 


load is applied trans- 


however, no. satisfactory 


In the past, transversely loaded lugs 


have sometimes been treated as re 


dundant elastic frames loaded by a 
1953 


Product Engineering 


Junc, 


ALUMINUM 


Load diirection (typical) 


uniform load from the pin as indicated 
in Fig. 7. But such an analysis is hope 
lessly laborious for routine stress analy- 
sis. Moreover, it is far from realistic 
Even when stresses are elastic 


range, the load distribution is probably 


in the 


far from uniform since the compara 
tively rigid pin prevents bending de 
formation of the lug. And yielding 


of the lug prior to failure vastly 
changes whatever stress distribution 
might be correct for the elastic range 
In both the elastic and plastic ranges, 
the load in the rim of the lug is prob 
ably carried far more by tension strap 
effect than by bending 

As a torerunner to development of 


the method presented here, an att mpt 


was made to develop a plastic’ or 


limit design” type of analysis that 


would remove these deficiencies of 


the elastic analysis. But there remain 


uncertainties in the analysis and th 


labor required reach a_ solution 


would be almost as great as that for 


the elastic analysis. Consequently, a 


purely empirical approach was indi 


cated 
In a continuing effort to develop an 


accurate and less time consuming 


method, eighteen lugs of various 


shapes were made, Fig. 8, twelve of 
steel and six of aluminum alloy. Th 
were of 4130 steel, nor 


steel lugs 


malized, having an ultimate tensile 


strength of 98,000 psi, a tensile yield 
stress of 75,600 psi and an elongation 


> 


of 20 percent in 2 in. The aluminum 


lugs were of 24ST4 plate having ai: 


ultimate tensile strength of 3.000 


psi, a tensile yield stress of 48,900 


psi, and an elongation of 21 percent 
in 2 inches 

With loads applied either trans- 
versely or obliquely, these lugs were 
tested in the Lockheed Aircraft Cor- 
poration Research Laboratory for both 
The test 
lugs after failure are shown in Fig 
9. Note the wide variety of types of 


ultingate and yield strength 


failure and the large degree of plastic 
deformation in many of the specimens 
A part of this deformation, however, 
may have occurred after fracture 
From the test data, a single para 
meter was then found against which 
the test loads could be plotted with 
a minimum of scatter. The curves 
obtained give the allowable yield and 
allowable ultimate transverse loads 
of any proposed lug quickly and with 


good accuracy 


LuGs LOADED AXIALLY 
insight into how the lug-shape para 


To Riv e some 


meter for transverse load was obtained, 
a review of methods of lug analysis 
for axial load will be helpful 

Prior to the development of the 


methods given ‘n the authors’ earlic 
analyzed 
(1) Net 
She ar 
all the load to be 
10 degree planes” as 
10; and (3) Bearing 

Work by Volkerson and Goschler 
(Ref. 2) indicated that 
ind (3) could be regarded as a single 


mode of failure and that for this mode, 


urticle lugs were ordinarily 


for three modes of failur 
section tension, Fig. 10; (2) 
tearout, assuming 
transmitted on 


shown in Fig 


mod § (2) 


at least ror lugs ot st el and aluminum 
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Ne? section Edge distonce 
tension foiture i 96 - 
; ‘ » 


“DO b ios 





in Fig. 13 are similar. 


20 3.0 
0/D 


LEGEND. L, T, and N indicate grain in direction F 
in sketch: 


Fig. 12—Values of tension efficiency factors of lugs 
fabricated from typical steel and aluminum alloy ma- 


terials produced by different manufacturing processes. 


L = longitudinal 

T = long transverse 

N = short transverse (norma!) 

CURVE 1: 

4130 and 8630 steel 
14S-T6 and 75S-T6 plate < 0.5 in. (L, T) 
75S-T6 bar and extrusion (L) 
148-T6 hand forged billet s 144 sq in. (L) 
148-T6 and 75S-T6 die forgings (L) 


CURVE 2: 
148-T6 and 75S-T6 plate > 0.5 in., < 1 in. 
758-T6 extrusion (T, N) 
75S-T6 hand forged billet ~< 36 sq in. (L) 
148-T6 hand forged billet 144 sq in. (L) 
14S8-T6 hand forged billet = 36 sq in. (T) 
14S-T6 and 75S-T6 die f (T) 


CURVE 3: 
248-T6 plate (L, T) 
248-T4 and 24S-T42 extrusion (L, T, N) 


CURVE 4: 
24S-T4 plate (L, T) 
24S-T3 plate (L, T) 
148-T6 and 75S-T6 plate > 1 in. (L, T) 
24S-T4 bar (L, T) 
75S-T6 hand forged billet > 36 sq in. (L) 
758-T6 hand forged billet < 16 sq in. (T) 


CURVE 5: 
195T6, 220T4, and 356T6 aluminum alloy casting 
75S-T6 hand forged billet 5 16 eq in. (T) 
14S-T6 hand forged billet S, 36 sq in. (T) 


CURVE 6: 

Aluminum alloy plate, bar, hand forged billet, and 
die forging (N). Note; for die forging, N direc- 
tion exists only at parting plane. 

758-T6 bar (T) 


CURVE 7: 
18-8 stainless steel, annealed 


CURVE 8: 
18-8 stainless steel, full hard, Note; for %4, 2 and 
interpolate Curves 7 and 8. 














, hard, i between 


alloy, the failure load is predicted by Over a range of lug shapes cover D, together with two of the cutoff 


the single equation ing nearly all lugs found in practice, lines for large D/t as shown in Fig 
P K we Au F K,, depends only on the ratio a4/D 11. Except that much of the detail has 
where (Fig. 10) been omitted, the curves of Fig. 11 are 


P failure load (ultimate 


This ratio is a nondimen 


‘ 


sional measure of the edge distance similar to the family of curves shown 


kK = shear-bearing ‘efficiency factor’”’, 
or ratio of bearing 
which failure occurs to ultimate 
tensile strength of material 
projected bearing area 
ultimate tensile strength of lug 
material 


stress at 


The ratio D/t also affects the shear 
bearing efficiency factor K,, but only 
for very large values of D/t or a/D 
ind can usually be ignored 


The curve of K,, as a function of 


in Fig. 13, which together with Fig. 
12, has been presented previously in 
the authors’ previous article (Ref. 1) 
These curves, Fig. 11, especially the 
curve for 


envelope” normal D/1, 
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to be used 


alloy 


Curve A cutoff 
for all aluminum 

forged billet when 
transverse grain direction has the 


in the sketch 


is a 
hand 
the long 


general direction ¢ 


Curve B is a cutoff to be used for 
all aluminum alloy plate, bar, and 
hand forged billet when the short 
transverse grain direction has the 
general direction C in the sketch, 
and for die forgings when the lug 
contains the plane in a 


direction approximately normal to 


parting 


the direction of C. 





Note: In addition to the limita 
tions provided by Curves A 
B, in no event shall a Ky, greater 
than 2.00 be used for lugs made 
0.5 in. thick or thicker 


plate, bar, or 


and 








from 





aluminum alloy 
forged billet 





hand 











Fig. 13—Curves of efficiency fac- 
tors for shear-bearing of lugs of 
different dimensional proportions. 


Fig. 14—Factors for calculating 
yield axial loads attributable to 
shear-bearing of lug and pin. 


Fig. 15—Factors for obtaining the 
allowable yield load for a lug in S 
terms of allowable minimum load. O 05 10 15 20 2530 


(Pe) min / Aor Fey 


have been substantiated by a multi- of 
tude of tests. Fig. 11 also includes a 
line that shows the allowable ultimate 
load based upon the 40 deg shear tear- 


a/D. It can be shown that the K,, 
curve given also precludes “hoop ten- 
sion’ failure at the tip of the lug 

Yield axial attributable to 


has been previously pres nted in Ref 


1) used in conjunction with ] ig. 13 


loads SHAPE PARAMETER FOR TRANSVERSI 


out criterion for a typical shape of lug. 
This curve, together with the usual ul- 
timate bearing allowable of 1.9 Fy, 
gives a composite curve roughly the 
same as Volkerson’s curve but more 


conservative over much of the range 
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shear-bearing are given by an equiva 
lent expression, 

P', = Kwy Aw Fy 
where K,,, is given by Fig. 14. Yield 
loads given by Fig. 14 are identical to 
those given by Fig. 15 (which also 


Loap. By analogy with the allowabk 
shear-bearing load for axially loaded 
lugs, it is convenient to express the 
allowable ultimate transverse load by 


means of the formula 


P'ws = Kiry Aw Fee 





in which K,,, is a function only of the 


tru 
shape of the lug 

Only the edge-distance dimension is 
pertinent in obtaining th illowabl 
shear-bearing axial load, but more di- 
mensions are necessary to obtain the 
allowable transverse load, for two rea- 
sons: (1) More modes of failure must 
be accounted for by a single criterion; 
(2) with load 


are, in effect, alternate load paths. For 


and transvers¢ ther 
example, a deficiency in shear or bend 
ing strength under the load can be 
compensated for by an excess of hoop 
strap strength around the rim. 

Where A,, As, 
sectional arcas measured 
in Fig. 16 and 


Az and Ag are cross 


as indicated 


(3/Ay)+(1/Ag) +(1/A3) +(1/Ag 


the parameter A,,/A), has been found 
suitable to represent the lug shape. 
To make it applicable, at least approx: 
mately, to lugs of non-constant thick- 
ness, areas are used in this parameter 
rather than linear dimensions such as 
were used in the analysis for axial 
load. 

The averaging is on a reciprocal 
basis to give reasonal results when a 
single area is disproportionately large 
or small. When iS appre- 
ciably larger than the others, further 


one areca 


increase of that area should not give 


much increase of strength, therefore, 


the formula satisfies this condition 


Furthermore, when any 
very small, it represents a weak link 
in the chair and the allowable load as 
measured by A,, should approach 
zero; this condition too is satisfied 
The coefficient 3 in the term 3/A,, 


was required to give the least scatter 


one area IS 


of test data. This requirement is rea- 


sonable since A, is normally larger 
than the other A terms and a larger 
coefficient is required to give equal 
effective weighting; also, since the 
A, is at the root of the cantilever 
portion of the lug, it probably carries 


most of the load. 


area 


ULTIMATE FAILURE Loap Curves of 
the efficiency factor K;,, as a function 
of the parameter A,,,/A,, are shown 
in Fig. 17, together with the substan- 
tiating test points, for the two ma- 
terials used in the tests. 

To obtain the 


allowable ultimate 


transverse load for any given lug, it is 


only necessary to evaluate A,,/A,, 
read K;,, from Fig. 17 for the appro 
priate lug material, and substitute in 
Eq (1). Care should always be taken, 
of course, to assure that the lug does 
not have peculiarities of shape outside 
the range, Fig. 8, of the lugs tested. 
No satisfactory theory has been 
devised to explain why the two curves 

















+ Steel 


Aluminum 




















extend 
Hence 
test data for other materials are de 
Until such data are available, 
it is suggested that the curves of Fig. 
18 be used for design 
are based upon a crude theory. They 
rather 


given are different and to 


these data to other materials 
sired. 
These curves 


indicate large reductions ot 
strength for materials of low ductility, 
such as aged aluminum alloys and high 
heat-treat steels, and also for materials 
to F ous 


Although some 


having a low ratio of F such 


ty 
as the casting alloys 
such reduction is expected, the curves 
appear to overestimate the magnitud 
of the reduction. 

YiELD Loap A» 


used to correlate test data on ultimate 


The parameter Ag, 


load also correlates yield data satis 
factorily. 
The yield load is given by 


P* we, 


. 


where K;,, is given as 
A “ ; y ” 
Ag,/Ap, in Fig. 19. F 


at which the permanent set is 2 per- 


Ky Ate Fey 


a function of 
try 1S the load 
cent of the diameter, and F,, is the 
0.2 percent offset yield strength of 
the material. It can be readily seen 
from the test data that are plotted in 
Fig. 19 covering the range of lug 
shapes that were tested that one curve 
fits the test points satisfactorily for 
both lug materials. 
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P’ teu == KtreAarF toe 
P'y = KeryAeck tye 


CURVE 1: 
14S-T6 and 75S-T6 plate S 0.5 in. 


CURVE 2: 
14S-T6 and 75S-T6 plate > 0.5 in., S 1 in. 


75S8-T6 extrusion 
billet S 36 sq in. 
forgings 








| 
1SQ000 HT 





7 ~ 
4/30 and 8630 
steel through 
125,000 HT” : 


14S-T6 hand 
i4S-T6 and 75S-T6 die 


CURVE 3: 
24S-T6 plate aa or or 
24S-T4 and 248-T42 extrusion | T y: : 

CURVE. & .. &) ~ 
14S-T6 and 75S-T6 plate > 1 in. yy 
75S-T6 hand forged billet S 16 sq in. : 

CURVE 5: 
75S-T6 hand forged billet > 16 sq in. 
14S-T6 hand forged billet > 36 sq in. 
All curves are of K;,. except the one 

noted as Kiry. 

These curves do not apply to 
aluminum alloy lugs having the / 
short cross grain direction in 
the plane of the lug. f> 


y" All oun—| 
and stee/ 
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see text 














assume the interaction 
R.* T Ry = l 


Oblique Loads 


equation to Analysis Procedure 
A convenient CASE | 


9O DEG) 


approach to the in which R, and R, are ratios of ap- PRANSVERSE LOADING (a 


strength of lugs under oblique load 
is to resolve the applied load into 
axial and transverse components (to 
be designated by subscripts “a” and 
“¢r’’) and obtain an interaction curve 
relating them. In the absence of ex 
tensive test data, it is reasonable to 
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plied to allowable loads in the indi- 
cated directions. On the basis of only 
two tests, the exponent m may be as- 
signed a value of 1.6 as being saf 
for both ultimate and yield loads for 
both the aluminum and steel alloys 


used in the test specimens 


A. Obtain the areas A,, Ao, As 


, and 
A, as follows 

1. 41, Ae measured 
on the planes indicated in Fig. 16(A) 
( perpendicular to the axial centerline), 
except that in a necked lug A, and A, 


and A, are 


169 

















A av/ Abr 


Fig. 19—Efficiency factor for transverse 
load, yield, with substantiating test points 


for range of shapes shown in Fig. 8 


16(B) 


measured perpendicular to the 


as shown in Fig should be 
local 
nt rling 
2. As 


dial section around the 


is the least area on any ra 


hol« 


! 
choice of areas and 


3. Since the 


the method of averaging has been 


lugs of the 
Fig 3, 


substantiated only for 
thought 
that 
A, ade 


shapes shown in 


should always be given to assure 


the areas A,, As, Ag, and 


quately reflect the strength of the lug 


For lugs of unusual shape (for ex- 
ample, with sudden changes of cross 
section), an equivalent lug should be 
sketched as shown in Fig. 20 and used 


in the analysis 


Obtain the weighted 


these areas using the formula 


average of 


Dt, and / 
C. Determine allowable ultimate load 


B. Compute: A,, 


P’,, for lug failure 
1. Obtain K,,,, from Fig. 18 
2. Pan ten Man Cee 
Note: The curve for ‘Steel through 
125,000HT” in Fig. 18 agrees closely 
with test data. Curves for all other 
materials have been obtained by the 
best available means of correcting for 
material properties and may possibly 
be very conservative in some places 
should the 
load be taken as less than 
that which could be carried by canti 
lever beam action of the portion of 
the lug under the load (Fig. 21). The 
load that can be carried by cantilever 


In no case allowable 


transverse 


beam action is indicated very approxi- 
mately by Curve (A) in Fig. 18; 
should K;,, be below Curve (A), a 


tru 


170 


separate calculation as a cantilever 
Dcaim 1s warranted 
D. Determin 
P’, of lug 

1. Obtain K,,, from Fig. 18 


2. B= Kun A Fi 


7] 


allowable yield load 


E. Determine allowable yicld bearing 
load P’,,., 
lake A, 
ing areas of bushing on pin or bush 
(1 he 
a result of 


on bushing 
, as the smaller of the bear 
latter 


ing on lug may be the 


smaller as external cham 
fer on the bushing.) 

P 1.85 F., A 
F. Investigate pin shear in usual man 
ner 


G. Investigate pin bending as dis 
cussed in the foregoing paragraphs in 
cluded ‘Analysis 


under the sub-head 


Fig. 20—Equivalent lugs for lugs of un- 
usual shape. 


Procedure for Pin Bending” modified 
as follows: 

Take (P’ data om P’ we 

In the equation 

r = [a — (D/2))/t 

(D/2)} term the 

90 deg. 
H. Pin yield and bushing ultimate are 
never critical in aircraft practice. 


Case II—OBLIQUI 
a < 90 DEG) 

A. Resolve the applied load into axial 
and transverse components and ob 
tain the lug ultimate and yield mar- 


use for the [a 


edge distance at a 


LOADING (0 


gins of satcty from the interaction 


equation 
R,' Ry'* = | 


or Margin of Safety 


where, for ultimate load 

R, = (Axial component of applied ulti- 
mate los d) divided by (Smaller of 
P'or, and P’,, from Figs. 12 
and 13). 


Transverse component of applied 
ultimate load) divided by (P' tru 
from Analysis Procedure for a = 
oO deg 

and for yield load 


Ra (Axial component of applied vield 
load) divided by (P’, from Figs. 
12, 13 and 15 


Transverse component of applied 
vield load) divided by (Py from 
Analysis Procedure for a = 90 
deg 
B. Investigate yield of bushing as in 
Case I, step E. 
C. Investigate pin bending as dis- 
cussed in the foregoing paragraphs 
included under the sub-head “Analy- 
sis Procedure for Pin Bending’’ modi- 


ficd as follows 


fake (P’, = P./(R,'4 R ,,}-8)0.62 


In the equation 
r a D/2 i/t 


use for the [a — (D/2)]} term the 
edge distance at the value of a cor- 
responding to the direction of load 
on the lug. 

D. Obtain bushing and pin margins 
the 


a equal to 90 degrees. 


of safety in same way as with 
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Fig. 21—Cantilever beam action of the 
portion of the lug under load. 
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me of mind that 
profitable obsoles 
Its competitive use is one of 
industry Ss most powerful weapons for 
conomic survival. Recurring business 
failures bear witness to the fact that cus 
tomers are constantly changing their 
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function, lower price, mor¢ 


pleasing appearance, simpler mainte 
and 
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size and type of facilities; centralized vs decentral 
ized research; location with respect to other depart- 
ments; character and amount of service to be 
furnished research workers; location of 
facilities 


service 
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w discarded; amount and kind of service work 
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ment; finding out whether service departments are 
providing proper service 


TECHNICAL WORK 


Scope, size and character of research and develop- 
ment work; areas to be investigated; proportion of 
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Obt 
and Keeping 


RESEARCH 
PERSONNEL 


he most valuable asset in a re 

search operation is qualified per 
sonnel, and the product of such peo- 
ple is thinking that can be translated 
into new products and services. An 
effective research personnel program 
must, therefore, stress the selection 
of scientists and engineers who can 
think, the development of an atmos- 
phere conducive to thinking, and the 
provision of incentives to stimulate 
thinking. Such a personnel program 
is essential at all times, but, because 
of the current shortage of scientists 
and engineers, the importance of ef- 
fective personnel selection and utiliza- 


174 


tion is greatly amplified. To assist 
in solving these very real problems, 
this article discusses methods of pro- 
curing, indoctrinating, and utilizing 
research personnel. 


Manpower Shortage 


There is today and there will be in 
the years just ahead, a critical shortage 
of scientific manpower in this country. 
Thousands of newspaper stories and 
technical journal articles, 
pamphlets, and even books have force- 
fully brought this matter to the at 
tention of the general public as well as 


editorials, 


civilian and government leaders 


E. BARTHEL, JR. 
Assistant Director 
Armour Research Foundation 


The unprecedented demand for 
competent scientists and research en 
gincers is primarily the result of the 
expanded Armed Forces defense pro- 
gram and the growing personnel needs 
of new industries created by the re 
search of yesterday. While the staffing 
of new and expanding companies is 
normal and legitimate, the necessity 
of taking young engineers into the 
Armed Services in great numbers is 
abnormal but essential. Selective Serv 
ice headquarters has repeatedly stated 
that new supplies of manpower must 
be tapped if the future requirements 
of the Armed Forces are to be met 
his policy has been borne out when 
it is noted that it has become increas- 
ingly more difficult for employers to 
secure deferments for their scientific 
personnel—it even applies to grad 
uate engineers working in key posi 
tions on defense projects. This fact 
alone makes it evident that all users 
of technical make 
staff is 


manpow er must 


sure that everyone on their 


utilized effectively 
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Functions in Research 
Groups 


Personnel 


All types of research work require 

a person who is well trained in one 
or more specific fields. He must have 
creative ability, imagination and orig- 
inality of a high order. Because of this 
personal makeup, the research engi- 
neer tends to be an individualist who 
He is happy 
nted when treated as an in- 
the 

In 
ir Dosition, he likes to have 
is able to develop 
professionally; that he 
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regimentation 
ind cont 


dividual 1 an integral part of 
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his particul 
the feeling that h 
personally and 
has freedom of action at all times. 
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attendance at socicty meetings 
keeps researchers abreast of profes- 
sional developments; inservice train- 


familiariz 
the 


ing courses inexperienced 


thinking 


specialists in the or- 


personnel with and 


techniques of 
ganization; and a college training 
personnel to take 


advanced studies. Seminar 


program encourages 
and train- 
ing informed 


progressive group capabl 


Pp rograms 


assul an 
of applying 


modern techniques to problems and 


of meeting they arts 


in everyday work 

Working onduci 
reative thinking should also b 
vided. A quiet office that is br 
clean is a 


} 


SUC 


emergcn 

conditior Ss to 
pro 
eht and 
modest ny ment 


a facility an doubl 


but 
tre ble« 


or 


the output of an enein who has 


been working undet oper condi 


And, 


provision should be made for reducing 


tions n these days of confusion, 


ndividual 
For example, advice could b 


the personal worries of th 
given 
sound 


regarding the procurement of 


information on housing and minor 
legal matters, and on school and bank- 


ing facilities 


Determining Personnel 
Requirements 

The 

personnel 

ope ration 

and organization 


determination of cngincering 
requirements for a given 
planning 
The first 
is to define 
th 


is essentially a 
program 
step of such a progran 
clearly the objectives of research 
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program and an acceptable tume sched 
The 


schedule may be governed by budget 


ule for meeting these objectives 


according to a 


allocations, or pre 
dicted optimum rate of progress estab 
lished by the research director. With 
an intimate knowledge of the program 
and the staff 
can accuracy d¢ 


: the 


schedule, the research 
estimate, with an 
termined only by experience 
ber of man-hours of effort 
levels of talent 
fields 


specifications 


o! 
required 
From this 


technical informa 


t10n, ior a position or 


developed 
These specifications should be writter 


and 
the duties of the position, its location 
th 
super 


a series of positions can be 


include a succinct definition ot 


in the organizational structure, 
number and type of persons 
vised, the nature of personal contacts, 
the of 
equipment utilized. 


If the research operation is a new 


nature instrumentation and 


one, the specifications should be care 
fully analyzed and arranged into a 
position classification system. This sys 
affords a method allocating 


tem ol 


duties and responsibilities among vari 


positions, and, in addition, serves 


I 
several 


ous 


purposes First, the position 


pecifications which 
the 


to the recruiter because they 


or desc riptions, 


ute system, are invaluable 


ire a writ 


ten record of the characte of 


ristics 


personnel he has to recruit. Second 


the description outlines for a new in 


umber a tion the nature of 


POS 
his part cular 
] 


misunad 


responsibil ties, and pre 


vents rstandings between 


him 
self supervisor. Fit the 


lly 
I 


Ser nm <¢ nt 


and his 


system can 


isis 


tor a salary plan and tor promotions 


Accumulation of Applications 


Today positions are seeking I n 


lo find quality research personnel in 
such a market employers must plan 


No 


single recruitment technique can fill 


Ageressiy recruitment 


programs 


all positions, or one particular posi 
tion A 


theretore, 


planned program should, 


incorporate several meth 


ipplications 
from candidates for research positions 
Personal Con By far the 
method accumulating 


is through the 


ods for accumulating 


best 
ol ipplications 


efforts of the members 
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TOP 
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laboratories 
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Additional 
positions 
usually found 
in larger 
laboratories 
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MEASURING EFFECTIVENESS OF RESEARCH PERSONNEL 
G. SUITS 


r of Research, General Electric Compa 


The evaluation of research scientists is complicated by many factors. In 
contrast to easily-defined jobs in which tangible results capable of ready 
evaluation can be expected in a relatively short time, research positions have 
qualitications that are less readily specified. The end products of research are 
iften intangible and, hence, less susceptible to immediate and precise evalua 
tion. This uncertainty is inherent when dealing with ideas, clarifying nev 


iples, and amassing new scientific information 


It is the over-all judgment of an informed management regarding the rela 
tive value of an individual’s contribution to a project, and the results pro 
luced by the project, that constitutes the soundest basis of evaluation for pur 
poses of remuneration. While absolute standards may be a partial measure of 

ible portion of a scientist's output, these standards do not provide a 

te measure of the tangible results. They supply but a clue to the much 
¢ important intangible aspects of his accompjishments 
Some of the tangible evidences of scientific achievement are: Number of 
dockets filed, number of patents granted and in use, number of scienutfic 
papers produced on subjects of Company interest, number of technical reports 
issued or presented orally, and number of Company people who consult the 
employee. These are valuable criteria that can, in some circumstances, be 
used as partial measures of achievement. However, such tangible indications 
f output can be misleading. Consider the writing of technical reports. A 
lever individual may have a large output of impressive looking reports of 
little real value, whereas the creative worker may write a few poor reports, 


but proceeds directly to working embodiments of his ideas. 


lhe less tangible results of a scientist's work include: Original ideas, new 
liscoveries, interpretation of scientific information, and suggestions for 
research work or for the application of research results. Values such as these 
do not lend themselves to precise measurement according to a set of absolute 
standards, but they are a most important constituent of a scientist's total 


output 


In group activity, which is essential to the exploring of new scientific fields 
and the exploiting of new discoveries, it is very difficult to evaluate defini- 
tively and currently the individual contributions to the progress of the group 
Another factor that complicates evaluation is the time delay that necessarily 
intervenes between research findings and their use in practical applications 
Through no fault of the scientist, the results of his research may lie fallow for 
years before others make use of them. And, by the time a new development 
reaches commercial fruition, many individuals both within and without the 
laboratory, will have made additional contributions. Even the evaluation of a 
new commercial product, material or process growing out of scientific research 
cannot be made with any degree of accuracy until a period of years has 
elapsed, thereby making it difficult to assess the value of an individual's 


ontribution 


In scientific research, nature holds the final veto—the power of success or 
failure. Precisely the same application of skill, energy, judgment and special 
ized knowledge may, in one field, yield results with important practical ap- 
plications; in another, it may draw a complete blank in terms of practical 
use. This speculative aspect of research must be recognized in evaluating 
ibility and output. 


The opening of new technical fields complicates any comparison of re 
search work conducted in a rich new field—which may yield an avalanche of 
important results—with the steady, but less spectacular contributions of 
workers in fields that have passed the avalanche phase. The latter type of work 
is of continuing importance because it usually concerns fields of vital interest 
to the company. Thus, it becomes management's problem to recognize progress 
made within a given framework of conditions that may be either favorable or 
unfavorable to the individual. Management also has the problem of proving 
to those working in older, and possibly less rewarding, fields that it can, and 
will, recognize progress under any set of conditions, and that the individual 
will not suffer by virtue of these conditions. 


of the organization. They genezally 
have professional associates who arc 
ither seeking new opportunities or 
who might be of assistance in provid 
ing the names of qualified candidates 
The utilization of such associates 
usually yields an impressive 
prospects, and staff members 
\ means represent jt 

type of employn 

aution should 


however, to limit the cor 


sons actu 


sloyment in order to avoid 


ally desiring a chang 


I 


' 
y crnmental 
organizations among 
nd for settis 
campuses 
The colleg program should 
arctully planned. The placement di 


rector should be given copies of th 


company s requirements to permit et 
fective circulation among the faculty 
and students. This literature should b« 
attractive and include pertinent sal 
points. Itineraries of recruiters should 
be strictly adhered to. For the actual 
nterviews, scientific and engineering 
staff members of _ the 
should be utilized if at all 
ularly for intervie 
1 tion to the student pla 
many of the major 
rsities hav formal 
nt services Fil S ot 
nds of the college or univ 
g an employment chang¢ 
ind the se are usually avail 
scrutiny. In certain schools 
JOD requirements set down by 
company are circulated among 
alumni. This service is highly effectin 
and is done at no cost to the employ 
Advertisement Newspaper advertis 
ing is an effective medium for filling 
a position in the shortest possible tim 
If this type of program is planned, it 
should be remembered that today’s 
market is highly competitive. An effec- 
tive selling job must be done and, 
hence, all major sales points should be 
included in the listing 


Ihe results of a newspaper adver 
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tisement program are highly unpre- 
dictable. Advertisements are highly 
effective for positions in fields of ac- 
tivity where shortages are not acute 
and, in addition, draw applications 
from scientific and engineering per 
sonnel at the earliest possiblc time. 
But, such advertisements will bring in 
rsons who are 

position listed, 

r job must | 
filling a 
scientifi 


journals ar 


roup, thereby 

applications 

ni el No le SS 
quire 


} 
ly, some offer 


5 
tion service and 
or less random 
their services at 
while others 
at no cost 
to the employer he better agencies 
do an effective job in supplying can 
didates for non specialized positions, 
but very few are able to screen 
properly those people applying for 
high-level scientific and engineering 
positions 
Many of the larger technical socie- 


maintain placement services for 
ir membership. These services are 


sually mor ective than those of 


ssional 
only afte 


ot the ag 


xperien 

and en 

ration 

Armea 
organized 
sisting discharged 
work 

tour of duty 
rs, totaling more 
ju rements from 
nd arrange for 


similar to the 


Evaluation, Selection and 
Placement 


The selection of a specifi candidate 
to fill a giv sosition is a critical job, 


mainly it involves the first 


pecausc 


ind all-important personal contacts 
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The evaluation must be as complete as 
possible, and all possible tools avail 
able for the evaluation process should 
be utilized. 

After a study of application data 
the candidates warranting additional 
consideration should be written and 
sold” on the company. At this tim 
they should be invited to subs 
plete application forms. It 
number of requir 

th 

and engin 

rm should 


aetail it101 


ly and prol ssional a 
1] 
ell as tor gen 


Hy { } 


¥ found On 


application 
fully analyzed 
the candidates, 
requirements of the 
) avoid 
ll will, the unaccept: candidat 
should promptly notified; at th 
! t th qualified candidat 
should be invited for interviews 
The most ettective tool in the eval 
tion process is the interview. The 
impression created during this meeting 
is highly influential in the future 


} 
; 
Ga 


isions of the applicant, so. this 


phase should be handled like a “top 
1 
i 


evel selling job.’ 

During the interview program sev 
esentatives should 
for th purpose 

his hnical abilities, 

its and his enthusiasn 
p oft wo 
available position 
itatives themselves shoul 

n enthusiasm for their company 

the work in which they aré 

d. The “sales” effort should b 

irely honest and complete, and the 

indidate treated with courtesy, re spect 

and dispatch 
The results of the various int 
should cumulated 
po nts ol 


, 
from references tabulated 


ntormation to 


candidates should 


tel phone if 


ences listed by the 


then he hecked by 


possit le Thes« P op should 
asked 


SPce i fic 


que stions about th 
pe rrormance, 


ence of the candidate rather than 


personality and exper 


It is also ood pra 


eralized inquiries 


tice during the ferer check te 


verity a few sp 


CHARACTERISTICS OF 
RESEARCH WCRKERS 


Importance of Freedom 

With rare exceptions, the re 
search worker wants and needs a 
considerable amount of freedom 
freedom from strict supervision 
freedom to plan the details of his 
work, freedom from rules and reg 
ulations, freedom from interrup 
tions, freedom to discuss his work 
with his colleagues and superiors 
freedom to publish technical 
papers, and especially freedom t 
spend part of his time working or 
ideas which are completely his ows 
and unrelated to his assigned work 
He does not desire an absence of 
supervision or planning; he abhor 
the frustrating experience of not 
knowing what is expected of him 
almost as much as he abhors regi 


mentation 


Logic and Curiosity 

By training and inclination, re 
search workers want to know why 
things work. This spirit of logical 
inquiry is not confined to technical 
problems but extends to all the 


practices and 


rules, regulations 
events that affect them. They may 
tolerate illogical control practices 
if they are required to do so, but 
they will not cooperate to make 
these practices effective unle ss the, 


are worthwhile 


Individualism 

Although it is frequently neces 
sary that technical men work in 
teams and that there be close co 
yperation between groups working 
on related aspects of the same prob 
lem, the typical research worker 
prefers to work by himself as much 
as is consistent with the program of 


the laboratory 


Attitude Toward Administration 

The research worker typically 
does not understand or care much 
about the problems that confront 
the management of a laboratory. In 
general, he believes that these prob 
lems are less important than the 
specific technical problems on 
which he is working. He expects 
that the material or services he 
needs from shops, inventory, the 
procurement organization, or other 
service departments will be fur 
nished promptly, exactly as he spe- 
cifies, and without red tape 
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JOB FUNCTIONS 

OF A RESEARCH DIRECTOR 

As scientific adviser he keeps top 
management posted on develop- 
ments likely to affect the company 
and furnishes an informed opinion 
on the probable significance of these 
developments as well as action that 
should be taken. 


As chief liaison man, he obtains 
the funds to operate the laboratory, 
sees to it that research ideas and 
needs generated throughout - the 
company flow into the laboratory, 
acts as a buffer to protect the re- 
search workers from unwarranted 
interference by persons outside the 
laboratory, and sells the products of 
the laboratory to top management 
and others in the company. 


As program pilot, he makes, or 
participates in making decisions as 
to what work is to be started, 
stopped, expanded or contracted. 
Unless the laboratory is small, the 
research director does not actually 
create many research ideas; rather, 
his function is to appraise, or to see 
that someone appraises, ideas cre- 
ated by others in the organization 
and the work done to investigate 
these ideas. 


As manager of the research or- 
ganization, he has the jobs of moti- 
vating the organization, of getting 
its members to work together ef- 
fectively toward planned objectives, 
and of seeing to it that resources 
furnished the organization are used 
as efficiently as possible. 

Division of Research, 
Harvard Business School 
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the candidate on the application form, 
and also to conclude the check with a 
direct question of the type, “Would 
you like to have Mr. X on your staff 
As many references, prefer 
should be 


again?” 
ably 
checked as is feasible. 

During recent years aptitude tests 
have been developed at a remarkable 
rate, and many employers utilize them 
programs. Such 
tests are a good investment, provided 
they are used as one tool for evaluation 
rather than the (Product Engi 
neering, May 1952) 

When all information has been ac 
umulated the 
given position, this material should 
be given to the company representa 
tives who interviewed the candidates 
The 
lected. This final step should be com 
plete d 
tor two 


business assoc iates, 


in their evaluation 


tool 


on candidates for a 


successful candidate is then se 


as expeditiously as possible 
reasons. First, the successful 
candidate may be considering other 
positions and might accept employ- 
ment elsewhere if a specific offer is 
not immediately forthcoming; second, 
ill will could be created among the 
unsuccessful candidates who might d¢ 
cline offers from other companies in 
hope of being selected. 

A letter of appointment should then 
be sent to the successful candidate or 
candidates, highlighting important de 
tails of employment. should 
also go to unsuccessful candidates to 
onclude their cases, stating that their 


Letters 


qualifications have been considered 


TIPS ON NEWSPAPER ADVERTISEMENTS 


(1) A single advertisement in a well-known 
newspaper is considerably more effective than 
several listings in papers of smaller circulation. 

(2) For scientific and engineering positions, 
neighborhood, foreign and denominational news- 
papers are not nearly as effective as papers of 
wider circulation. The cost of such advertise- 
ments is very small but the results are limited. 

(3) A single advertisement, attractively de- 
signed and given adequate space, is much more 
effective than a series of classified ones costing 
the same amount. 

(4) For high level administrative, scientific, 
and engineering positions an advertisement in 
the business pages is considerably more effective 
than one of the same size in the classified section. 

(5) Advertisements for scientific and engi- 
neering positions using the company’s name are 
more effective than blind advertisements 


Indoctrination 


During the interview, the candidate 
should have been given a general de 
scription of the policies and practices 
of the However, at that 
time, he was receiving a large volum« 
of varied information. Thus, upon re 


company. 


porting to work the new staff member 
should devote the initial day of em 
ployment to learning about company 
policies, practices and programs; about 
his specific position and assignments ; 
and about his associates. 

The personnel department should 
greet the new staff member with en 
make every effort to 
convince him that he is now an impor- 
tant part of his new employer's op 
Over-all practices 
and objectives of the company should 
be reviewed, and any necessary paper 
work dispatched quickly. 


thusiasm and 


eration policies, 


Upon reporting to his supervisor, 
should be 


policies, practices and objec 


the new man acquainted 
with th 
tives of the department and told how 
he fits into the research picture. Ade 


quate time should be taken to assure 


the that he 


to avoid the possibility of 


new member “belongs” 


pre 
senting an inadequate or an inaccurate 
picture of his new position. Here the 
new staff member might be presented 
with the 


and 


written specifications of his 


position which, as has been stated be 


fore, outlines the his duties 


Staft 
introduced to 


Sc ypc ot 


The 


member should also be 


and r sponsibilities new 


his new associates 
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ARMY SEPARATION CENTERS* 





Arkansas Army-Navy Hospital, Massachusetts —Fort Devens 
Hot Springs New Mexico —Sandia Base, co-operative scholarship plan 
—Camp Chafee Albuquerque 
California —Fort Ord New Jersey —Fort Dix 
Presidio of ee 
San Francisco New York —Fort Jay 
~Camp Stoneman No. Carolina —Fort Bragg 
Colorado ~Camp Carson Oklahoma —Fort Sill 
Fitzsimmons Army Pennsylvania —Carlisle Barracks 
Hospital, Denver Texas —Fort Bliss 
Georgia Fort Benning —Fort Hood 
Fort Gordon —Fort Sam Houston 
Fort McPherson Virginia Fort Belvoir 
ILlinois Fort Sheridan —Fort Eustis 
Kansas Fort Riley -Fort Lee 
Kentucky Fort Campbell ~—Fort Meyer 
-Fort Knox —Fort Monroe 
Maryland Aberdeen Proving Washington —Fort Lawton 
Ground Fort Lewis 
—Army Chemical Center 
—Fort Meade 


in mechanical and metollurgwel engineering 





* Proceedings on Conference on Manpower Utilization and National Security, September 


Li 1gS fere Poster describes Armour co-operative plan 
, 1952, Chicago, Illinois, pp 27-28. 


for obtaining an engineering education 


Oy several occasions during the research during their acad 
, t i f societ r 
new man’s first weck or two of em grams usually have an intens pon d | ociety fo 
> ? ait al as ‘ } if th 
ployment, the supervisor should make siasm_ for pursuing fundamental ation xd North 


| ’ r I™ nt d 
a point of asking him whether he can _s arch as a means of keeping r uve pointed out 


provide any assistat during this with their fields. Aggressiy 


ian. a 
period of adjustment. Further, after panies provide mechanisms for pet en ) 


the supervisor has had occasion to  mitting staff members with such intet himself with 
evaluate the efforts of the newcomer, ests to spend a limited amount ot Accountit 


he should discuss his performance, time on fundamental study. This banking 


and assist him in absorbing his respon study often results in a publishabl and management 

sibilities at an optimum ra scientific or engineering paper, which _ statistics und marketins 

> Ss can bring much credit to the com 

Professional Development . } " os | 
pany and to the staff member 

loday technology is expanding at 


Whil 


intelligent and aggressive professional 


2 pr 

dev lopmet t program | rovides a 
| 

major incentive scientists and en 


> ) bos ; " . 
rofessioy {ctivili Suct artic! 
uch a rapid rat it an effective per- I ch partic 


pation should be enthusiastically en 
} 


couraged, 


sonnel program has to prov de staff 


members with the opportunity of ke p- 


ing abreast of the new dev lopments 


even to the extent of paying 
part or all of the costs involved in 


never n 
sending a staff mber to meetings 

P ! , 

ldvanced T1 ractically every of societies ri ‘ should in 


major industria sanization supports sist upon active participation. This 


pt sentation of pa 


an organizc¢ tram program for its might includ pa] 


vO tatf I ha program at society mectings, handling ot 


the vari- mittee assignments, reportit 


the meetings, 
] . | Aarne ta } 
designe. promote th 
with th company 


particular, 


d univers 
th company 
| 
work on company 
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orbs all or 


Scientists and ples of business and manag 


who have actively conducted the Fifth College-Industry Cont 








Policy Matters 


DESIGN 


ROLAND A. WANK 


Fellheimer & Wagner 
Architects & Engineers, New York City 


The Liwen Thread Company 


R° arch laboratories are otten tne 


most complex and expensive ot 
the various buildings that house at 
ndustrial enterprise. Their planning 
s, therefore, an involved process 
which poses many qu stions for man 
agement to answer. The size and cost 
of the building are 


import } 
imp rtal 


general 

member 

to establish requirem 

n conflicting ideas and demand 
et up alternatives, and outline tenta 
tive budgets for the consideration of 
top management. Sinc« the complet 
ness and refinement of laboratory fa 


cilities vary between extremely wide 


limits, precedent is not a dependabl 
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and the job of programming 
requires experienced judgment Except 
in the case of brand-new industries, 
aboratory is usually pro- 
old 


outmoded or it 1s 


rescar;©e h 


however ad 


jected because the one has been 
time 


that 


outgrown Or 
x 


| ; : 
to consolida € activities 


] } ] 
up indi idually in various 
A staff or nucleus of one 


is therefore at hand and can be 


have vrown 


locations 
con 


sulte d 


Where to Locate 

consider ition in 
irch facility 
Otten 


the most convenient place for research 


Perhaps the first 
the establishment of a res 


is the matter of general location 


s clos production plant 
h as central 
al d: shops 

personnel 
perienc 


erations 


d joint! en the 


rh ] t 

} roaqu 
is con 

} 


produc ts Dy 


onsolidated 

The process 
their pra 

researchers, and, 


oral by 


rk 
On 

wary of joining their 1 
search personnel organizationally, or 
even to the extent of physical prox- 
imity with process control or produc 
There is the 


scientists wall 


t10n 


possibility that 


letracked by 


pecom Sik 


cing brought into everyday production 


problems. Where the laboratory is to 


number of plants in different 
that the 


serve a 


localities, there is a chance 
one nearby will get preferential treat- 
And of 

he task of finding and holding 

Plants lo 
ol production or 
cconcmy are 


great importan e now- 


talent 

transportation often in 
geographic areas or n¢ ighborhoods that 
hamper the recruitment of this type ol 
personnel 
som idvanta 
geous to hous« 
nt lose to 


, 
adquartcrs 


whet! 


"1 


d velop d toward still 
of location A 
usually within commuting range of the 


quiet subd 


city in which company headquarters 


are located. The atmosphere of these 


residential or semi-rural areas lends 


itself to detachment and concentration 


Much Land 


How 


should 


SUC h 


ril nt jUIrINg 


floor spacc Or shops 


I 


not originally anticipa d 


storag 
( onside ra 


given not only to expa 


tion should i 


on for an In work 


As conference rooms are 
im frequent use, comfort- 
able appointmenis, facili 
ties for graphic display, 
and quietness are impor- 
tant design considerations. 





may lead to a radical change in scope 
and type of work. And, as an inci- 
dent to future enlargement of staff 


should be 
things as parking 


allowance made for such 
Secondly, careful analysis should 
made of th 
and the 
pertaining to 


sewer and water supply, 


regulations and ordinances 


them, for present and 


The 


radioa CIV 


po sib] 


fit 
} rutufl 


uses 


manner in 
al or waste 


1G or solid) 


( will he disposed 
should be clearly established before a 
site is chosen; and possible increas 

in kind 
should be kept in mind 


anal 


in quantity as well as chang 
ofr wast I 
Water supply should b yzed in 
the same sense; and, whether air con- 
ditioning has any significance in the 
initial stage or not, availability of 
ling water for this purpose should 

investigated 

Thirdly, 
ment should 


on the type of work to be performed 


other factors of environ- 


checked, depending 


Air pollution may be a handicap upon 
ertain kinds of research If the 


} 


WOrkK 


} 


keeping of animals, is there a question 


involves hazards, smells or the 


of community 


relations 7 It so, local 


iuthorities should be consulted 
Lastly, if the 


tates moving the existing staff to a new 


new proj¢ t neccessi- 
location, it 1s advisabl to consult and 


individual before a deci- 
is taken. This is especially 
older, well-established 
personnel who may take a dim view of 
uprooting their 


bl tact 


prepare each 
I 
SIV st P 


nportant for 


Considera- 
financial 
difficulties that ac- 


may be required in 


families 
and possibly some 
recognition ol th 
company a move 


suc h cases 
Building Design 


tors and scientists dream of buildings 


Many research administra- 


in which partitions can be shifted at 


will, fume hoods can be set up any 
place, electric current of diverse charac 
teristics, distilled and 
other be supplied at a 


Architects have de- 


water 


gases, 
services can 
moment's noti 


veloped practices for making any and 


all of these things possible. But flexi- 


bility is costly, and it is up to top 


management to decide how much of 
it is warranted. If, for 


example, a 


large number of partitions will be 


shifted every year, demountable ar 


rangements are well worth their cost 
But if several years are apt to elapse 
before a partition is changed, the 
greater cost of altering permanent par- 
titions may be outweigh d by their 
lower initial cost. 

Special 1 $ Most 
industries tend to build a maximum of 


nvertible Space. 


all-purpose laboratory 


where highly specialized work like 


space except 
spectrography, high pressure testing or 
radiography is performed. In addi 
tion, there is a marginal group of a 
tivities for which specially arranged 
space is desirable, but not absolutely 
necessary. Final decision is the result 
of weighing the greater convenien 
of special-purpose space against the 
probability of premature obsolescence 
General vs. Unit Laboratory. 


search buildings contain both types 


Most re 


The amount of space devoted to each 


is occasionally the subject of policy 
arguments as to whether ease of con- 
trol over large spaces is preferable to 

dom from distraction in smaller 
The preponderance of opinion 
shift back and forth during the 
life of 


to adopt 


may 


useful a building, so it is d 


sirable a pattern that permits 


conversion of with a minimun 


space 
of fuss and cost 
Completene Basic Installation 


This subject is related to those above 


If, for example, distilled water will b 


required at a majority of the work 


tables most of the time, a tly central 


system may well pay for itself in a 
short tim But if 


this sé 


us only occasionally, 


brought to th pla of use m 


| curr 
I 


Special types of electric 


ssed air, vacuum and special 


‘ 
are other services that may extended 
from ntral sour Ss to any ofr il] 
laboratories, or can supplied wh 


1eeded from portable equipment 
i mb] fenes Anx wy Seri 


earch instruments and experimental 


setups are cor stantly being torn down 


led or modified 1 project 

Shops for m 
welding, pipefitting and other 
if their utility 
and operating 


' ] 
ung, Liass 


f provided 


stifles original 


costs 


Routine diagram of services and ventilat- 
ing ducts for unit system laboratory wing. 
Space is completely flexible with all par- 
titions, equipment and services of remov- 


able 


dry construction, 
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Most scientists like to have these ser 
vices on th 


When 


these services can be supplied by or- 


premises for ready use. 
costs arc adjudged excessive, 
ganizations outside the company. 

r Pr lect Leader O fice S. 
preferences range 


meni 


Individual from a 
desk in the laboratory for close super- 
detached otfice 


for undisturbed thinking 


vision of work to a 
However, 
there are important cost aspects worth 
fully 
quipped with services is much more 
expensive than ofhx 


considering. Laboratory space 


space ; where us¢ d 
for office purposes with a possibility of 
shifts, its high 

d. A con 


to locate 


cost 


s largely 


umon solution has been 


oftices close to, but inde- 

pendent of, laboratories 

Air Conditionin Most 
administrative 


| 
to De 


laboratory 
buildings have suites, 


which are apt air conditioned at 


7 
considerable, though justifiable ex- 
High-salaried engi- 
ers responsible for complex or high- 
also atforded this 


omtort.’ 


pense research 
priority projects are 
front office 

Air conditioning of general labora- 
tories is far more expensive because air 
rculated 


ually cannot be re Vor 
rojects currently in the planning stage, 
raised 


he question may well 


make 


duct 


whether to provision for an 


which may be 
quired in th 


Usually 
1 


be worked out whereby 


laborat system, 


future some 
ntual needs are anticipated 

Windowle Labora- 
er shafts with their 


luct 


complex pipe, 


ms account for a sul 


and conduit sys- 


+ 


stantial fraction 


of total building cost, so certain sav 


ngs can obtained by arranging 


laboratory spac I k-to-ba esp 


With 


| 
corridors follow 


cially in mutt buildings 
uch an gement 
} 


he outside of th 


arrar 
and if this 
yattern is repeated, some of the labora- 


Ww ould 


group », 


yr Ss 


be completely shut off 


ym daylight. Arguments in favor of 


his plan are: exclusion from distract 


1¢ Outside influences, including out 
loor temp 


I 
nd economy in constrt 


rature and light changes: 
ction. The a 
1al economy should be calculated for 
h job because provision of adequate 
vechanical ventilation and access to 
its may cancel some of the savings 
Centralized vs. Local Control of Facili- 
Many laboratory workers and 
project chiefs prefer to have direct con- 
trol over their stock, supplies, dry ice 
instruments such as balances and other 
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related equipment. On the other hand, 


central control of such items may re 


and 


duce duplication, overstocking 
mismanagement 

Library. Planning of library facilities 
should be based on a clearly established 
method for their operation. Will books 
and confidential reports be charged out 
to employees, or be available only in 
the reading room? If they are charged 
out, will they be returnable nightly or 
will the employee have locked spac: 
available at his working area? If books 
are not charged out, should there be 
private reading cubicles that can b 
locked? What material will be kept in 
a vault, and will microfilming be used 
to reduce stack and vault space ? 
Employee Facilities. With the prevail- 
ing tendency toward suburban or other 
wise isolated locations, the lunchroom 
and lounging space for spending a 
pleasant lunch hour assume greater sig- 
nificance. Scientific workers like to dis 
cuss their work and theories over their 
meal 


of th 


1 


so it may be in the best interests 
company to promot xchang 
of ideas in this manner 

The question also arises as to 


and CX 
should be given a sepa lining 


whether top scientists cutive 
room 
The sacrifice made under this setup 
s loss of personal contacts and an im 
plied rank distinction 

being given more and 
This 
trend is an outgrowth of emergency 
measures taken during World War II 


and the 


Women are 


more jobs in the laboratory 


shortage of trained 


It is ther 


to plan toilet, locker and restroom fa 


current 
research personnel 


fore WIS¢ 
cilities with possibl. reassignment or 
partial conversion in mind 

Pul 


tutions 


Relations. Some research insti 


are inaccessible to outsiders: 


others encourage inspection and arc 


ublic relations 


n the a 
still others 


d as assets 


rogram of the company; 


, , 
lave both ac ssible and ré stricted 
r 


reas. Policy in this respect will affect 

the planning of reception, display, cir- 
I t I d 

ulation and comfort facilities 


Lecture R 


¢ rooms of sufficient size to ass 


Meet 


n ble 


, 
LL ana Aud if vv] 1497) 


a large part of the 
If they used 
for instruction of younger workers by 
senior they should be 
equipped with demonstration table, 
projection booth and public address 
system. 


Stall are 


often provided 


scientists 


Sometimes, the meeting room is de- 
veloped into a formal auditorium for 


receiving scientific groups students or 


the general public. In such cases, con- 
trolle d access from the rece puion lobby, 
coatrooms and public toilets should 
be made part of the plan. 

Expansion. As 


with 


Allowance for sug- 


sted above to land 


respe { 
tial pro 
require 


purchase, extremely liberal i 


vision for future floor space 


ents may prolong the useful life of 


the laboratory many years. It ts rela 
a floor layout for 
Difhcul 


propor- 


tively easy to plan 


the addition of more wings 


ties crop up, however, in the | 
tioning of those central facilities that 
normally occur only once in a building, 
revardless of its size. Rooms for m« 


library, auditorium, 


cafeteria, etc., are typical 
I thet Cc y] iderati ” 


chanical services 
examples 
When the 
laboratory is to be accessible to the pul 
lic, that fact would have an influence 
upon the standards set for appearance 
But even when such is not the case, the 
need for attracting and holding to} 
flight personnel dictates certain mini 
num requirements. 

Along with general esthetics, ques- 
tions regarding the balance be 


addc d 


naterials that resist absorp 


aris¢ 


tween the initial expense for 


high-grade 


tion, corrosion, water and dirt and the 


resultant future savings in mainte- 


nance cleaning and re placement In 


this connection, one of the more fre 


uent points of 


I contention relates to 


s [rom points ol 
able 
aled piping is not 
uch more expensive than the open 


proble m of 


sols the 


But 


becon expensive 


type and it do S 


sual ontusion ement ofr 


ilteration and sec 


ons of the building may have to 


while floors or part 


Ken out oF use 


The foregoing remarks are 


the barest outline sampling of th 
juestions that a company’s planning 
group has to answer. They may find 
their task easier if the architect-engi 
neer, to whom the project will even 
tually be entrusted, is at hand during 
the early stages of planning. Often he 
can throw light on alternative choices 
in terms of plan layout and construc- 
tion cost, with sympathetic understand- 
ing of the problems faced by manage- 


ment and the overall cost limitations 





“The greatest durability contest in the world 
is getting a new idea into any factory. 
It is well if the management understands this 
and will constitute itself the sales department 
for the research organization. Otherwise, the hard- 
boiled men in the factory will put research men 
out of business in a fortnight. When we present 
a new idea to people, their first instinctive 
reaction is against it. Nobody likes a change. 
That is the one great thing you must understand 
in the psychology of research.” 
Charles F. Kettering 


CHOOSIN 
AND 


| EVALUATING 


Research Projects 


W. H. KLIEVER and R. Z. BANCROFT 


General Research Laboractorics, 
Minneapotis-Honeywell Regulator Company 


discussion » recent 
One of the reasons tt 
gained so much atte 
paradoxical 
What would appear to 
the best and most profitable 
methods for managing a ft 
partm nt often turn 
the ones that | 
at its origin. Such 
the case in choosing | 
iluating research proj 
In tackling any problet 
irable to review obj 
in advance at p 
n mind throughout th 
program The objec 
f industrial research has 


een stated by saying 
TOSI r vreseare 


T his has been Sa d 


any different ways and 


7- 
1S prodal ly one of 
t misunderstood and dar 
rous principles that can 
tollowed. In an effort to 1 
profitable research out 
put, many administrators r¢ 1 
ment research to a point 
where it no longer pertort 
its creative function. Wher 


they endeavor to make each 





specific job pay for itself by setting up 
and predicting exactly how cach proj 
ect will be carried out and what the 
results will be, they are no longer do- 
ing research. Consequently, the more 


efficient’ they try to be, the less efh- 


cient the res¢ becomes. 
This is the first of the paradoxes. 

In the long run, a tightly controlled 
research program tends only to skim 
The 


is stagnation, both because the 


irch function 


the cream of scientific knowledge 
result 
basic thinking behind such a program 
is not sound and the excessive con 
trols are not attractive to most capable 
talent. 


research Paradoxically again, 


however, there are times when such 
controlled programs, at least for indi- 
vidual projects and for limited periods, 
are completely justified by the require 
ments of the industry involved. For 
xample, research in the processing in- 
dustries ft qu ntly covers 
dire t 1 

This 


fairly predictable as to the 


many ac- 


tivities toward very specific 


products work is considered 
results ex 
pected and, consequently, much better 
suited to complete control than is re- 
search in other industries 

The choice between control and fre« 
dom in research and the related prob- 
lem of striking an optimum balance 
between applied research and develop 
ment on the one hand and basic work 
on the other are among the most diff 
cult and the most important problems 
in the administration of research. 

Research directed along the wrong 
channels, or worse yet, not directed at 
proper objectives, can waste money 
more completely than almost anything 
else a company Not only do 


we lose because of having spent money 


an do 


on projects that are not productive, but 
I mportant things 


also pecaus 
that should be done are 


many 
not done. 
Along with the increased responsi 
bility for judicious spending of th« 
monies invested in research, there is 
the task of making best use of all avail- 
able resources. Our dwindling national 
supplies of natural materials and energy 
must be 


utilized more and more efh 


ciently. Similarly, in these days of 


short supply of good technically 
trained personnel, care must be taken 
to make the most of the existing and 
potential talents of these people by 
putting them to work on properly 
selected 


fleeting 


tim< 
great 
that it should not be dissipated 


projects. Furthermore, 


is a resource of such 
valu 


on unwisely chosen projects 


Product Engineering — June, 1953 


Selection of Project Ideas 


The 


grams and projects lies with manage 


foundation for research pro 
ment. From their overall vantage point 
they can and should define the fields 
of activity in which a company will be 
interested 

With regard to the source of ideas, 
a good rule is that just about any idea 
least a look 
that the 


should be accorded at 
While it is to be expected 
majority of the ideas advanced are the 
product of research and development 
people themselves, still, with some en- 
couragement, additional ideas will 
from 


as customers, salesmen, field engineers 


come many other sources such 


market researchers, patent experts and 
outside inventors. A survey of 121 in 
dustrial research laboratories included 
a question regarding the frequency 
with which research projects originated 
from various sources The results 

that percent 


from research and development pet 


showed about 45 came 


sonnel, percent each from the pro 


} 
duction and sales departments, and 11 
percent from executives. The re 
mainder were from various sources in- 
outside the 


and company. All 


these people, in turn, get ideas from 
discussions with others, from literatur 
or at scientific meetings 

It is to be expected that only a very 
small percentage of the ideas consid 
One 


that makes a business of helping in 


ered will be usable organization 


ventors has found that, in a two-year 


period, they looked at 50,000 ideas 


ind found only 50 worthy of study 


Evaluating Projects 
Having collected a number of usable 


leas, it then becomes necessary to 


evaluate them. Decisions must | 


made as to which ideas merit inve stiga 
tion, which should be completely dis 
possi! | 
future significance and so should bx 


carded, and which might have 


recorded for possible later referenc 
The responsibility for approval of 

t d rl 
research projects in most organizations 
is generally delegated by top manage 
Director of Research. To 
do this phase of his job succe ssfully, he 


ment to the 


should avail himself of the opinions of 
many others in the company, especially 
n connection with projects that are of 
the applied research or product d 

velopment type. Quite often there is a 
search steering committee or advisory 
with whom the 


council Director of 


arch can consult before reaching 


decisions. In some organizations, this 


group 1S composed 


primarily of the 
] 
i 


research ipervisory staff while in 


others it is desired to have other key 
ry rn ‘ r 
personnel present 


committee me 


A typical steering 
ting has in attendanc 


the Director of Research, his adminis 
trative assistant, and the supervisors of 
the subdivisions in the research or- 


When 


sufficient importance 


ganization issues Of broad im 


plication and 


arise, representatives of engincering 


sales and/or production sit in on th 
discussions. 

Top management, of cours« has the 
to ask que strons or 
rs arch 


right at any time 


requ st a revicw ol activity 
Generally they have time only to re 
view the research by fields of endeavor 


when budgets are approved and as 
that 


know best 


sum those doing the research 
how to get the job don 
Dr. Mees of Eastman Kodak expressed 
this point succinctly when hi said 


The best person to decide what re 


t 


irch work shall be done is the man 


who is doing the research. The next 
best is the head of the department 
After that you leave the field of best 
persons and mect increasingly wors« 
groups * 

In the 


study was made of several preliminary 


survey mention d abov , a 
phases that usually precede the estal 


The 


favored order in which these are taken 


lishment of a research project 


.) 


(1) Exploratory research; (2) 
(4) 


up 15S 
t 
lit and executive 


rature survey 


stigation, including sales 


survey 


these st ps are tele 


iny cases 


d tO savy tir 


Considerations Influencing Project 
Selection 


concerns th 
ondition 
moral Dr 


Research for 


personnel working under 
that bring about 
Hutcheson. Director of 


w stinghous has 


good 


ommented that 11 


their Jaboratory, if they do not hav 


+} — » on ny et ther 
he | op! for a given project, they 


» the sub This policy ts greatly 


rred to that of 


pret 


pr trying to 


’ - ’ 
make available P ople fit into squares 
idealogical organization chart 


The latter 


on an 
practice has rarely worked 
well and probably is least successful in 
1 research laboratory 

- 


In setting up an overa 





project, the question usually arises 


How much research should be basic, 
and how much should be applied re 
search and development. A funda- 
mental need for decision between basic 


and 


ipplied research is the fact that 
not only the approach to a problem, 
but also the techniques of its adminis 
tration can vary widely, depending up- 
on the decision of the type of research 
to be done 

Basic 
knowledge of such a broad nature that 


research is exploration for 


one cannot be sure just what product 
will result from it. This does not mean 
that efforts should not be confined to 
fields which will have a high proba 
bility of application to the company’s 
products 
In applied research and product de 
PI I 
velopment, aims become more defined 
I 
and a specific product or type of prod 
uct is kep More attention is 
given to making sure that there is a 
for the particular type of 
t and that the 
I 


he results are limited to that appli- 


in mind 


costs of research, 


ition, will not be far greater than any 


such devices.can 


pronts 
I 


from 


justily 


From factors like these is derived 


neral principle that the nearer 
f irch objectives are to application in 


products, the more controls must be 


applied to insure profitable, saleable 


products. Conversely, the basic 


the research, the 


mor 
more freedom must 


allowed, to permit originality and 


the incubation of new knowledge upon 
which other work is founded 


} 


ral questions should be con 


in connection with projects in 


First. 1S 


ol b sic researc h 


ct basic and important to th 


npany’s business? Toa company in 


busin SS, an In 


regulator 


] 


study of the fundamentals 


combustion process, humidity or 


| 
1 various modes of heat 


transicr 


would be ba ind of sufficient import- 
¥ Al YEA RETA i \ el t 4 


in to justify the expenditur > of con 
siderable effort broad 


SE ond, how 


an approach should be made? Th 
scope of the work is usually regulated 
in terms of management's viewpoint 
ind the amount of funds available for 
maintaining the necessary research 


And third 


what is the possibility of other d part 


facilities and personnel 


ments not taking sufficient interest in 
This 


avoided by es 


subject to follow up on it? 
problem can often be 


ablishing congenial personal relation 


ships and using good 


salesm inship 


186 


throughout the company at all times 

In applied research and product 
development, the company’s needs and 
problems are the prime considerations 
These projects may grow out of basic 
studies or result from market analysis 
reports on current and projected sales 
demand or other market conditions 
lhe big question here is: What portion 
of the company’s business stands to be 
affected ? This 


marketability, cost and profit margin 


involves factors of 
The question of how much risk is in 
volved includes consideration of th 
size of the project and its probable cost 
Such factors pertaining to applied r« 
search and product development can 
be more precisely evaluated than thos 
that concern basic research 

The availability of necessary research 
facilities and of 
} 


doing the 


people 


capable ol 


work also influence th 


choice of project. If the right peop! 
are not immediately available, can they 
be freed from other projects later on 
or should more people be hired to do 
the job in question ? 
Closely allied to the foregoing is 
the question: What is the probability 
Here, a factor that might 
be called “‘ideas-for solution’ 


(1.F.S.) 


natural 


Ort success ¢ 


enters the picture It is morc 


to pick a less important problem 


cause a staff researcher a solution 


than it is to embark on a more im- 
portant project for which there is no 


The 


it has 


immediate solution 


becaus 


important 
project loses out a low 
probability-of-success or I.F.S. factor. 
Of course, this does not mean that 
1 problem should be tackled only whe: 
ts solution is known. On the contrary, 
the main purpose of research is to d 
velop new ideas and only by setting 
up and working on a project can th 


achieved. In the event there is 


delay on a project because of a 


LFS 


low 
factor, the need for ideas in this 


field should be made known to th 
people so that “informal” 


thought and work can be given to find 


Research 


ing a solution 


Project Development 
For the most part, research projects 
usually grow out of needs and prob- 
lems pertaining to company products, 
and as such come under the heading 
Then, as the 
study of problems proceeds, textbooks 


become inadequat 


of applied research 


and there is need 


for new information before intelligent 


decisions can made. If these d 
cisions are important, and especially 1! 
they crop up repeatedly in several 
projects, a program in basic research 
may be set up to supply the necessary 
By this method, a labora 


tory matures in the direction of more 


information 


basic research. 
A research program can also grow in 
the opposite direction—from basic to 


applied research. In such instances, 


fields in which there is need for a bet 
ter knowledge of fundamentals are 


hosen. Typical examples are the 


study of combustion or semiconductors, 


knowledge of which will later be ut: 
lized in the development of products 
vet undetermined. 

Regardless of which direction a r 
search program develops, it is safe to 


say, the real value in research is in th 


ore basic and longer-range problems 


Efforts to make improvements in equip 


ment using known principles are cet 


tainly important and necessary to a 


business, but there are countless ex 


imples in which 
roach has changed market conditions 


a new angle of ap 


xO Cor pl t ly 


, 
tanding 


| od d 


that a product of long 


ecomes completely out 

It is important, however, if an in 
dustrial laboratory does basic research 
to make sure that the gap between such 
and th 
is adequately filled. If 


or no cftort 


| 

r nplicat ) SES tf 
WOrK a} } lica 1oOn pha ( 
engine 


litt] 


rection, th 


ring 


is made in this d 


basic knowl dge obtain | 
will go unobserved and unused, ther 


by defeating th purpose of the r 
H Pe es 
Director 


throughout th 


search function 
Res 


yroduct 


for th arch 


oO! Ipany 


Research and the Company 


relations 
research and the rest of t! 
For most satisfactory oper 
must bx two-way commu 
Research people should be 
aware ol ompany probl« ms 
they should adv 
rtics within the con pan 
cerning results of their research 
association $ Ol 
those of other d 
couraged at 
the w 
This interplay between research and 


other is a combination of 
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It in 
volves a helpful attitude toward other 


personnel relations and selling. 


people's problems, rather than compe 
tition with these people. It means in 
stilling during personal contacts with 
others a feeling of give-and-take, rather 
than a spirit of jealousy or excessive 
pride 

The selling of research to manage 
ment and other people in the company 
is mandatory if there is to be a return 
form of 


on the research dollar in the 


saleable products. Generally, it is the 


job of the Research Director to sell the 
products of his de partment to man 
agement and the heads of other depart 


ments. Through all means at his dis 


posal, he must keep others interested 
and aware of technical developments 
expressed in terms of their business 
significance 

While formal reports are the prime 
means of transferring the products of 
research to interested parties outside 
the research organization, there are 

For ex 
ample, at Minneapolis-Honeywell, a 
Technical News Digest has 


established for disseminating to tech 


numerous other techniques. 
been 


nical personnel and management the 
high points of current research opera 
tions. This medium of communica 
tion not only reaches many people who 


would not take the time to read a 


formal report, but it also conveys the 


information to them much sooner than 


1S possib! through tormal reports 
Conversely, uf the research depart 


ment is kept well-informed on thx 


ompany's needs and problems, th 


ople in research will be better 
juipped to choose the most profitable 
rojects for themselves and will direct 
their efforts in useful channels A 
imple, illustrates this point 
pinion of the Director 
t the company should 


photoelectric 


how 


relay as a 
would he go 
; belief ? Should 


h a project in 


ay i a specific 
embarking on such 
atter should first be dis 
Sales and 
Market Research to find out 


ussed with Management, 
what 
potential there is for doing a profitabl« 
business on this item. In gathering 
the facts needed when proposing this 
dea, a preliminary study might be 
made in Rescarch in order to have a 

is for further analysis and to sec 
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Resumes of research 
projects, currently un- 
der study are cir- 
culated periodically 
among designers and 
management in the 
periodical, Honey- 
well Technical News 
Digest. 


should includ It might be d 
(1) To make the 


circuit 


relay using 


techniques perfected in R 
arch; (2) to utilize new photoclec 
tric cells developed in Research; (3) 
to mold th 


tly ¢ 
ntly 


| 
pla 
Plastics Res 


chass s out of new 
d in th 
Laboratory ; o1 (4) to incorporat ) 

of the new gascous amplifier tubes or 


transistors developed in Research 


In setting up research projects on 


printed circuits and transistors, the D: 


rector ol Research had not gon 
through a long market analysis study 


He knew 


both items and that the people in Engi 


there would be a use for 


necring were 


jects In establishing the photo 


project, the Director had in mind flan 


detectors, which represent a substat 


volume of sales. There was no do 


as to whether such projects were wort! 


while. They are basic to business 


If a study of the sales demand for 


] 


pl favorabl 


pl 
indication and if Manager 
they would like to add 


iotoelectri relay yiclds a 


to our line of products, a ps 
be set up making use of th 
Res arch cnumcrat d al oO\ 
these item 
ence betw 


or failure of the 


interested in these sub- 


"1 


H 


\ HONEYWELL TECHNICAL NEWS DIGEST 


Importance of Basic Res irch 


nature ol 
which work w 
pany are 
another 
a large central research 
d almost entirely 
arch work for th purpos 
background of | 
th 
ler 


] l ’ 
LOOKS d upon 


in Research 


rovides entinc Cay 


api 

1e fund from which 
ations of knowledg 
New products 

n proces | } appear 

grown 

principles 


turn are 





AVERAGE COST OF RESEARCH PERSONNEL 
BY INDUSTRY, 1951* 





Engineer or Research 


Scientist Employee 

Electrical machinery $28,100 $9 400 

Transportation equipment 10 000 

Primary metal industries 10, 100 

Petroleum refining 8,100 

Stone, clay and glass products 6,600 

Machinery (except electrical 8 

Professional, scientific and controlling in- 
struments 

Fabricated meta! products 

Chemicals and allied products 

Other manufacturing 


Industry 


16 ,500 
16 ,500 
16 300 


of Labor Statistics and Research and Development 


1 Prelimi 


* Bureau 
Industrial Research and Development 


Report January 1953 


Setting Up RESEARCH 





t he pro ss ot budg ting for a re 


search program is considerably dif 
that of budgeting for a 
manufacturing operation. The differ 
fact that in the 


can expect that 


rent trom 


nce arises from the 
factory, 
an expenditure of X 
sult in an output of approximately Y 
In a research 


management 


dollars will re 


units of saleable product 
laboratory, except when projects are 
W into the deve lopm« nt stage, no 
ict with any degree of 
onfidence the relationship between 
lollars spent and results achieved 
Having ré this differen 


rsons that any 


ognized 
pe conclud 
to make a 
The fact is 


ndustrial 


research budget is 


however, that most 


ompanies with a research 


organization Of any size do prepar 1 


budget 


and many t port that 


necessary and useful 


‘ manag 
nt tool 
Although there is considerable varia 


tion in detail, most companies which 


successfully use a research budget fol- 
low a common pattern in formulating 
such a budget. This pattern consists 
of: (1) Setting a target figure and d 
iding, in general terms, the size and 
direction of the research program; (2) 
preparing detailed budget estimates 


within the scope of this general deci 


sion; (3) reviewing and coordinating 
within the research or 
(4) 


nent review and approval 


the program 


ganization; and obtaining top 


manag 
Setting the Target Figure 


( ompany 


to know of a rule or formula for deter 


managements would lik 


mining how much to spend for r 
search in its various forms. It is easy 
to formulate a theoretical rule: “Spend 


enough so that the results of the re 
search program will keep the company 
Unfor- 


there is no practical way of 


growing at a desired rate 
tunately, 

ciding exactly what this amount is 
There are some very rough guides used 
n a number of companies, of which 
the most common is the percentage of 


sales t hat competitors spend on re 


search. Other ratios are in use. but 
important 1s the ability of the 
research dir 


more 
ctor to sell top manag 
ment on the benefits of research in gen 
eral and on the value of the progran 
to be mapped out for next year in 
particular 

In the 


discussing the budget, no attempt is 


early stages of planning and 


made to prepare or defend a detailed 

program. General discussions might 

include rough estimates of: (a) Th 
hahl 


probable spending necessary to keep 








RESEARCH BUDGET PLANNING FORM BUDGET QUIZ FOR RESEARCH ADMINISTRATORS 
Budget Year 





(1) Prior two the time for preparing the budget, is 





1963 Planning Date the approximate size of program the company will 
Item Budget Actual, 1982 A.J Pa Parad support known? Are other key personnel in the r 
stimate to Date ge’ ctua clua 
search group given this information? 
Salaries, technic 
, (2) Is top management kept well informed of 
Salaries, other 
: search plans as they develop? 
Wages 


Empl benefit (3) Is it general policy for research supervisors to 
ployee benefits 


prepare their own budgets? 
Research materials 


Sutnemnestnteenet (4) Are budget forms kept short and simple? 
Sete entunteiats (5) Are budget estimates reviewed on a personal 
Repairs and maintenance basis with the supervisor who prepares them? 

Charges from other Depts (6) After being approved, is budget informatics 
(Ataseianceus expences disseminated among key research personnel ? 
Controllable overhead (7) Is the budget used as a device for checkiny 

Total whether the program is properly balanced? 

Lanuiestecies Gum. (8) Is it general knowledge in the research group 
ments that the budget can and should be revised if a new 


Net Expense development or change in plans warrants? 





R. N. ANTHONY 
larvard Graduate School of Business Adi 


the company’s product structure tech in the ability of th« earcl tor In addition to th targct hgure 


nologically abreast of or ahead of and his organization upervisors should also be told of any 


competitors products, (Db) amounts re On the basis of these preliminary major changes in the research progran 
quired to complete important develop discussions, top management and the for the coming year, as well as modifi 
ment projects currently underway, (c) research director reach an understand ations in company policies, objectives 
planned spending on important new ing as to the approximate total size of pra s. A contemplated change in 
research projects, and (d) the amount the research budget. This understand age rat initiation of retirement 


that should be risked on efforts to find ing is not necessarily stated in a formal plan illustrates th 
new produ ts or processes or to do memorandum: often it 15s entirely ver > . - 
Putting the Figures Down on Paper 


fundamental research. These estimates bal. It may represent only a ‘‘feel”’ 
often broken down according to management's attitude which the re- Budgets should be prepared by those 


the mpany s operating divisions or search director has sensed on the basis who are to be held spons! le for 
main product lines. of preliminary talks. This is an im- carrying them out—t department 


In many companies, not even these portant factor for the detailed figures h id, proj ad her first-lin 


rough estimates are used, and pre- that are put together and reviewed dur- supervisor in the research organization 

liminary discussions are entirely in ing later stages in the budget process If budget 

terms of whether the /ofal amount to are no better than the underlying as staff unit 

be spent on research should be more sumptions regarding the overall siz partment, of 

than, the same as, or (in a few cases) of the program ind someor 

less thar amount spent in the pre s also important that supervisors isonable to pe 
ding yes This decision hinges on | he research organization who pr line supervisor will not 

such factors as probable sales, avail | the detailed figures know this tar tion to ther He will 

ept them as valid es 

research project and the plant invest tion applies to their particular projects plans for the coming year, and he may 


ibility of capital to finance both thx ret figure and approximatcly what por 


ment required to make a new product Some companies overlook this step and —_ not support them enthusiastically. Th 

and rumors as to new or improved _ tell the individual supervisors to “‘bud- budget should be an expression of op 

competitor products. Since many of get for whatever you need.” Since any erating plans, and the person best 

these factors are nebulous and difficult alert research supervisor knows many qualified to state such plans is the 

to appraise, and because the relation ways of spending almost any amount supervisor who is close to thi ne of 
I 

search and results obtained is so un- a policy are likely to total far mor This practice does not require that 


ship between moncy invested in re- of money, budgets prepared under such operation 


certain, much depends in the last than the most persuasive research dire the supervisor do all budgetary paper 


analysis on n anag ment’s confidenc tor could pry loose from management \ k | himself stall assistants < 


il 


Prod 





provide him with the detailed calcula- 


tions. Nor does it mean that the super- 


visor is permitted to put down any 


figures that occur to him; he ts ex- 


pected to contorm to the eg neral pro- 
zram developed in th 
It do 


‘ 
important decisions and pre 


first step out- 
lined above mean, however, 
that th 
mises underlying the dollar figures of 
the budget 


are made by, or at least ac 


cepted in advance by 


the supervisor of 
the unit for which the budget is pre- 
pared 

Estimates made by the supervisor are 


two types. One is a budget by 
n units (departments, sec- 
), with estimated costs for 
broken 


nto th prin ipal elements of expense 


ich organization unit down 
The other is a budget by work unit 
th stimated amount of 
or cach 
Many 


in ¢t 


program or major 


companies prepart 
rms of / organization 
d work units 

The format of a typical budget 
organization 


shown on page 189 The de- 


planning form for an 
unit is 
partment head fills in his estimate of 
the prot able spending for each item 
listed 


When necessary, he 
t 


to various sources of background in- 


can refer 


formation when making these esti- 


mates. Typical of such data are ac- 
counting records showing the amount 
ach expense item during the 


current yeat 


sp nt for 
to date and for one or 
nore past years. He also may use in 
formation on the salary paid each man 
in the 


department, the projected rates 


for pension and insuran 
other “fringe” benefits that 
the departmental labor char 


1 1 
an €as WOrkK 


budget by mul 


A department head « 
this information into a 
1 s for the current year 

ntag h feels 1S 

for the coming 

only in the 
the term. A 
hat the super- 


visor plans to do in the year ahead, and 


to prepare it, he must have thoroughly 


analyzed his plans before trying to state 
them in figures 

Many companies include an item for 
form 
This is one figure the department 
head can consider lightly because there 
is little, if anything, h 
fluence overhead costs 


overhead expense on the budget 


can do to in 
Sometimes, h 
does not even fill in this figure, leaving 
it blank for later 


mplet yn by th 


190 





accounting department The reason 
for listing the item at all is to acquaint 
the department head with the cost of 
services furnished his department by 
other groups in the company, and with 
the expense necessary to th overall 
operation of his department 

The work-unit budget is necessarily 

rough estimate because the relative 
mphasis given to the various research 
almost certain 
during the budget year. Nevertheless, 
the process of periodically taking stock 
of where 


projects is to change 


you are, where you should 


be going and what is required to get 
there is obviously essential in any re- 
search organization which is more than 
a collection of individuals working on 
problems that happen to interest them 
This process involves a great deal of 
discussion among people at all levels 
as well as between 


in the laboratory 


the laboratory and other parts of the 
company 

The job of translating decisions 
based on discussions and rough esti- 
mates of budget items into a set of 
difficult. The 


relative emphasis to be given each 


dollar estimates is not 


project is usually expressed as a cer- 


tain number of man-years of effort. For 


projects currently in this is 


proc css, 
likely to involve merely an estimate of 
approximately how much more or how 
much less time will be spent n 
compared with the time now being de- 


xt year, 
voted to the project For projects not 
t started, a rough estimate of the time 
pent during the coming year Is 


This can be based on param 


to be 
made 
such as the 
similar projects in th 


ters time required for 


past or the im 


portance of new 


I 
to the 


prorect [ 
| ] 


relatio: 


carry-over pro} cts 


The time estimates are translated 


} 


rs by applying a figure that 


represents the average cost per man 


This dollar 
which includes salaries, all nor 


month or per man-year 
figure, 
mal elements of cost and an additional 
amount for any unusual material needs, 
constitutes the budget for the project 


Internal Review of Estimates 


ual budgets for the several 


nts and projects are assem 

the office of the laboratory 
ctor into a composite budget which 
is subjected to intensive review Th 
main purposes of this review are: (1) 


In li 


>) to make sure that 


To assure the propricty of th 
idual items and ( 


rious projects complement each 


other in a coherent balanced program. 
To satisfy that th 
in the individual budgets are t 
le, the 


each with the 


himselt items 


ason- 
research director usually dis- 


cusses 


supe rvisor re- 


msible for preparing it. He may ask 


for an explanation of any item that ap- 


i 


pears out of line with the correspond- 


ing amount spent in the current year, 
with related amounts budgeted in oth 


departments, or with other necessarily 


. a @ 
isn 


proper ling. A 


guides he uses to 


nebulous 
what constitutes 


guide frequently used is the overall 


cost per engineer or cost per research 
employee 


The job of individual 


checking th 


sure that together 


estimates to mak 
they 
gram is a difficult one 


is done before any budget figures are 


O\ rall pro- 


constitute th t 


pest 


Part of this job 


put down on paper, as a part of the 
process described in the prec ding sec- 
a much more careful 
program 


by studying the actual figures. 


tions. However, 


examination of the can be 
mad 

To assist in making such an analysis, 
member of the director's staff 


some 
his assistant, the laboratory accountant 
or the nak 


sum 


business manager—may 


various recommendations and 


maries of the individual department 
1 project budgets. Typical of thes 
summarics and their uses are 


rojects on which t 
ns to work. The 


different ways of slicing th 


CP 


se two 


They should agree or at 
an explainable differen 
enting time allowed for projects 
et plann d. If, 

the project budget indicates that 


the department head plans to do mor 


p 
have 


as somet S hap 


1 


work than can possibly be done with 


the manpower and facilities availabl 
to him, some revision is in order. Th 
size of the department must be in 
the 


projects reduced 


creased or number and size of 


ecls im each area arre 


to magnitude, comp 


rtance to the company. Such a 


grouping makes it possible to study 


the balance of the research program: 
Is th effort being 


devoted to the principal areas in whicl 


correct amount ol 


the company is interested? Is the num 
ber of projects likely to pay off in th 


Product Engineerin 





FLOW DIAGRAM FOR STEPS IN PREPARATION OF RESEARCH BUDGET 


Preliminary 
Discussion 


Board of 
Directors 


Preparation of 
Budget Details 


Establishment 
of Ceilings 


Transmittal 


Review and Approval 





Top Company 
Management 








Research 
Director 








Research 
Supervisor or 
Project Leader 











TIME SCALE r 





Sept. Ist 





> 





Oct. Ist & 


Nov. 15th » 








> with the 


re in correct balanc 
r likely to be profitable in a 
Is some impor 
d? 


fecls worked on by more 


longer period of tim 
ea being neglect 

ent, an analysts show- 
for each of the 

ats fit ini This 
ysis is especially useful in labora- 
caniz d so that a single project 


, 
ne another. 


torics or 
search department to 
department, and then 
partment. Study 


Dass 


I . 
a development 


from a 


ring d 
al that one department plans 
its work ona project either 
the 


r than next depart 


ive the project. In 


adjustment is nec 


. 

wnounts budgeted 

for each expense 
] 1 seal 

a listing makes it possible 

he amounts budgeted by 


nts tor common 


s and telephone 


sproportionate ficures 


pr 
spotte d 


; 

everai 
ps. This 
} 


e- 


disparity 
partments 

ice depart- 
depart 

onte tm de t 

Any estimate of a rescarch program 

and will almost cer- 


what 


, , 
is rougn at best, 


tainly differ substantially from 
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actually during the 1 

Nevertheless, carefully prepared 
are the 
of what it plans to do. If 
the 


various parts do not mesh or if the 


occurs 
year 
pest 


budgets organizations’ 


pians are inconsistent, if 


program appears lopsided in some 


be 


area, pos tive action needs to taken 
to work out details 

Sometimes studies of this kind turn 
up facts which, from hindsight, appear 
obvious, but which can easily be over- 
looked in the course of the many and 
items handled by the res 


He re are 


dive rse 


director two exam] 
A laboratory director desir 


new synthetic material in s 


the company s products disco. 


although there are sever 


projects planned for this 


add up to only a smal 


effort he thinks 


roni 


shop WOrk 


he shop, ar 

to handle part 

Review and Approval by Top 
Management 


re search director has ke 


men 


} 
adove 


real 


t 


Stic 


money 


reputation olf 


witl 


witl 


thoug 


a 


a 


; 


search director tr th 
pt top manage 


Iwi ] 


Uy iscu 
ll, if 
appraisal of 
top 
for research, 
dithcult 


attitud 


of the program and 


the budget is based on 


the amount of 


ik 


this upproval 


to optain 


ment will m 


manaLyv 


toward th 


the 


ent s 
get will be influenced by 
the research organizat 


cn 








R. H. MacCUTCHEON 


vatent Attorney 


Cleveland, Ohio 


vel 


boratories in this country at 


for many inventions that 


only benefit themselves but also 


other individuals and groups. Of th 


10.000 or each 


more issued 
year by th U Ss 


half ar 


patents 
Patent Office, ab 
granted to individuals, a thit 
to small business and the remainder to 
large firms 


} 


The benefits that go along with 


made available to others 
through the medium of licensing agr 


T he Ss 


to others to produc or us 


ments extend th rights ot the 


nvcento! 


the patent em, thereby enlarging 


the source to th patent 


' ion 
or assign 


The discussions that follow are 


based on Supreme Court cases that 
have during a period of years estab 
licensing and 
Each — study 

some aspect of what the parti 
agreement can or cannot do 


lished patent practice 


procedures illustrates 

toa li 
ensing 
a guide for setting uy 
ment itself in concert with a 


ind serves as 
the agre 
qualified patent lawyer 


192 


1 / ) Can Be \V 
r Merely Implied. A pat 


I 


nse is a waiver of the exclusi\ 


nonopoly granted to the patentee by 


and 
which _ the 


promises not to sue the 


he government amounts to an 


ugreement by patente: 
licensee for 
infringement. Though lawyers prefer 
to avoid complications by having li 
cense agreements signed and notarized 
to facilitate later proof, it is not legally 
necessary to have a formal document 
A single letter is enough to establish a 
license The principal exceptions in- 


volve Indiana, Wisconsin and a 


tcw 
other states 
Many 


ing. a 


times, with nothing in writ- 


license has been found to be 


established by oral words. In other 
cases, there have been no words at all, 
but a license implied by law from the 
conduct or relationship of the parties. 
A shop-right free license was implied 
where an employee made an invention 


on the employer's premises 


Employer 


was licensed.” 


Patentee 
I CONSE 7 


sued a third party for infringement of 


Can Di 
evmy 
patents covering a cotton baling ti 


that consisted of 


is St 
a } 


once only Pur 


hf —- oe brary 
ales snipped the s ray 


sold straps and buckles 


which third party bought, m« 


and sold. Having bought licen 


goods, third party contended he must 
be licensed, but the held 
by its terms, the license had terminated 


and did not extend to a thit 


court that 


Pate llee Can Wl ii} } la 
When Selling Parts of 
i ft le. The 


that sale 


1 Li 
Pate 
Supreme Court has held 
by a patent owner of parts 
; t I 
used in a patented process does not 
imply a license to use the process.‘ 
Some feel that the court later wavered 


from this rule. However, later cases 


control 
Modern 
authority still supports the widely held 


view If a 


involving anti-trust and price 


I 
aspects seem distinguishable 
seller of an article ex 
pressly states that no license is to | 
implied under any combination process 
or circuit patents seller might hav 
| under such patents 
Licensee Can Impl; License 1 
Use if He Buys a Patented Ar 
icle. Patent rights were assigned to 


two persons, one to have all rights in 


Product Engineering 





BASES FOR ESTABLISHING ROYALTIES 


(1) Upon percent of what? Upon the selling price of a 
whole assembly or only the cost of a new component in 
that assembly. The scope of the patent claims may be of 
some help, yet often a single patent has some claims to a 
combination and other claims to a sub-combination of 
that combination. 

(2) Upon apparent importance of the patent. 

(3) Upon likelihood of being able to invalidate the 
patent if the suit is ever brought on it. 

(4) Upon cost to patentee of the original development 
and patent activity. 

(5) Upon what patentee has done in the past relative 
to licensing under the patent. 

(6) Upon what patentee expects to do in the future: 
Whether he likes the prospect of competition from licen- 


if whether he 


could do better by withholding a license from licensee so 


see; or, patentee is not a manulacturer, 


as to be in a position to grant a truly exclusive license to 
someone else. 


What will be 


his total volume of use? Cost to patentee of negotiating 


(7) Upon licensee's plans for the future 


and drafting a patent license, and of subsequently admin 
istering the accounts might well justify a high-percentage 
royalty if licensee uses the patent meagerly, a lower roy 
alty if his use is enormous. 

The ac 


covering 


(8) Upon the profit that licensee can expect 


tual market value of rights under a patent any 
invention should be based on tangibles such as a small 
portion of the difference between profit from the pro- 


posed line and profit from an alternative unpatented line 


Policy and Procedures 


the eastern states, and the other in the If the 


Michigan 
business in Bay ( 


state of At his place of 
ity, the 


assignee sold and shipped patented 


Michigan 


the license agreem¢ 
articles to Hartford in the eastern state 
When 
signee sued infringement, 
court held Michigan 
saying that the sale consummated in 


Michigan carried with it the right to 


Dp 


} rovision: 


of Connecticut eastern as- Eacl 


the 


assignee, 


for 
for 


use the patented article everywhere.® 


A i ) Mle Can 


Pric é 


are 


Licensee Cann Imply That Cutters. 
Which Pateniee Expres ly De 

No license to use in a certain 
way can be implied from the purchase 


of goods if terms of purchase state in 


patents 
nied. can choose those 


9 


cutters However, 


writing there is no such license. cannot enter into 
Notices attached vacuum 
tube amplifiers stating they were li 


Def« ndant 


were to 


States, whereby all 
only at 


censed for home use only certain 


who bought and used them for sound unless the practice 

amplification in theaters, was held der 

liable for infringement.? 
the Sherman Act) 

Pai Prevent License. 

Unpatented C 


involv 


entee Can Trade” laws 
m Making 
in 
1arrows, a licensee agreed not to 


PP] 


peting Article a contract 


Pa CNICE 


ing | W hich 


Licen 
Mad. 


manufacture or sel! any other harrows 
than those it made under the patent 


license. This was held enforcible.8® ern trend is away 
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contracting parties { | 


similar products, they can include in 


involved, 
with whom he 


do business, and refuse to sell to price 


restrictive 
with all dealers throughout the United arti 


minimum 
is permissible un 
1937 Federal enabling legislatior 


(the Miller-Tydings Amendment to 


Und: ’ Lice NSE 


piven unde r Section 9 be low 


cus 


tomers might become confused by two 


such control 


nt the following ases hav 


no < 


and som cases hav h 


for a patent own 


in a license, terms setting 


which licensee may sell 
the 


ti-trust laws 


In the Harrow Case cited above 
ourt indicated that th« 
(Sherman Act forbidd 


trade, 


in 


ing restraint ol! 


Refu 


Whether or 


and Clayton Act forbidding acts 
id to 


create a monopoly) do not refer to 


not which lessen competition or tet 
individual 


will 


an 
the kind of a restraint or monopoly 


legalized by th patent laws. There 


a manufacturer fore, stri 


tions 


sells 


patentec 
covenants on the price at 
cles made unde 


El 


t rought 


In th 
ment 


promise to resell tric rovern 


a action 


ind We sting 


ontaining 


an 


prices 


against General Electri 


house which had 


contracts 


price control provisior 1,000 


and stat Fair Th 


nts 


that 


lamp-selling ag 


for defendants owner 


in lawfully ontrol 
within the s 
th 


ncy 


| Appar 
e¢ éli AHCI ently 
For o! 


finding 
reasons 


mod 


ay inyon can 


th Impose price 


I 


from Spx ploy cs OT 


ifying 





1¢@ Harrow Cas > often « 


the proposition § that 


nftorc pri 


ultimate purchaser 


a pat ntce¢ annot 


Or trol against an 


ei NOT 4 nit Resa 
Price In the Book Case.!* 
laintiff owned a copyright on a book 
stat- 
ng that any sale for less than a dol 


lar would be treated as an infringe 


in which was inserted a notice 


Defendant, a retailer, obtained 
a wholesaler and resold 


Plaintiff 


hold defendant for infring: 


from 


OOKS 


rr less than a dollar 


13 


the Victor 


ies with 


Case, patentce had 


distributors and many 


but not with defendant, a r 
License notices posted inside 
nsor’s patented phonograph 
licensed 
with records and needles 

Victor, that it 


certain 


said machine was 


was 
only tor minimum 
“royalty,” and that acceptance of th 


ne amounted to acceptance of 


declared it 


patentee’s careful 


the license. The court 


disre gard 


avoidance of the 


would 


word sale, because 


his interest in the machine 


hausted 


Was eX 
He could not 
control or other terms of th 
license 
no contract 
In the Ethyl Gas Case.'* where cor 
cts stated 


other 


nforce price 
alleged 


against one with whom he had 


licensees could sell only 


licensees, and set prices at 


licensees’ buyers could resell. 


determin d th 


contract 


ivain case 
saying that 1 sale 


nnot D ontrolled 


show domination of a1 


license¢ wr both, to 


under the 


jecting patentee, 
civil or criminal liability 
anti-trust laws 

In the Line Material Case,’® patents 
related to drop-out fuse cutouts. On 
patent that 


was commercially useless because of 


defendant had a _ broad 
, 
an improvement patent held Dy an 


The s¢ 


licensed each other and one of 


other defendant parties cross 
them 
sub-licensed ten other defendants so 
that the entire industry was included 
All the agreements contained a price 
which the 
as an entering wedge to say that 
ettort 


lominate the 


control 


provision, court 


entire was a conspiracy to 
industry 

A second reason for avoiding price 
ontrol is that it opens the way to at- 
tack on the validity of a patent In 
general, a licensee cannot question the 
validity of a patent under which he 
has a being that 


s claim against him is based 


license, the theory 


nat ; 
pa n 


on an 


alleged breach of contract and 


not upon infringement. However, 


where there are anti-trust implications 

by a price fixing pro 
vision, an exception is made and li 
contest validity. Thus, 
where patentee sued for royalties and 
for an make licensee 
respect a price fixing clause, the court 
allowed license 


censee may 
injunction to 


to maintain his asser- 
tion that the patent was invalid.!¢ 


In the Gypsum Case,'* the court 
held. that, where there is price fixing 


+} 


n rovernment in an anti-trust 


has the san 


show that th 


+} rn 
} fil 


VO may prove that 
rted sh 


ield of patentability, as an 
xcuse for acts which without patents 


would | ill Lf l, es not tn Tact exist 


J Ant 
Parties to ens 
nanufactured more 


the country’s por 


] 


tradac 
8’ The 


a patent gives no right 


making contract tl I 


] 


violation of anti-trust 


mere grant of 
to ignore statutes in the public interest 
It is always difficult to say, in ad- 
. constitute a 
violation of the anti-trust laws. The 
applied th so-called 
Reason”: Was the 
under the 
circumstances 


vance, just what might 
courts have 


Rule of 


reasonable 


thing 
done circum 
stances? The include 
percent of industry involved, whether 


price 


ontrol were present, et 


( Mm} 
May Be 
a T hree 


Having Patent 


“Vertically” Amat- 


companics, one hav- 


patents and making shoe lasting 


machines, a second having patents and 


1 1 > 
making shoe welt sewing machines, 


and I ak 


were com 


and a third having patents 
ing shoe hecling machines 
bined by defendant individuals into 
the United Shoe Machinery Co 


subsequent anti-trust action th 


In a 
ourt 


said that, since patents were involved 


there was a legallized monopoly." 


an amalgamation or cven a 
ensing agreement is not legal 


( Opy 
t 


ght-owning, produc ng and distrib- 


is restraint of trade 


uting defendants consisting of several 


motion picture companies some o! 


whom owned theatres, licensed other 


xhibitors and themselves. In ant 


trust action, the court held that com 


s to b harged by 


pri 

tors Was ill val It also 

owning defendants 

s of those theatres 

ilar outlets of 
pictur 

fendants’ 


Can 
As in th 


1948.15 throug 


t Engineering 





rs_ the 
Ww ide- 
spread patent pools of this type exist 


of manutacturers that admunist 
licenses and collects royalti 
legally in some fields 

In the Cracking Case,*! government 
lawyers contended that the pooling of 
royalties precluded competition be- 
tween licensors in granting licenses or 
sub-licenses under numerous patents 
relating to gasoline cracking processes. 
he court, noting that only 26 percent 
of the industry was involved, said that 
licenses 
found 
irrangement 


ven if the numerous cross 


did create a patent pool, it 


nothing illegal in the 


Patent Pool Should Be Open 
If Participants Dominate In- 
Defendant corporations wer 


in glass making machine in 


Guilt) 
leaders 
dustry and pooled patents with restric- 
tive licenses stating that one company 
make all jars, another 
licensee should make all milk bottles 
Ninety-five percent of the 
affected 
requested the court to order compul 


should glass 
industry 
was Government attorneys 
court refused, 
would 
amount to taking patent property with 
decision did 
defendants must 


sory free licensing. Th 


saying such an arrangement 
out compensation. The 


state, however, that 


license any comers, at a reasonable 
royalty, to do any or all of the things 
to which the individual patents wer 
directed <2 

Patent pools serve to circumvent 


patent litigation among participants, 


and are sometimes beneficial in pro 


moting the rapid evolution of the 
most advanced products. Nevertheless, 
cited that 


Carry any 


the cases already indicate 


any such pool should not 
anti-trust stigma, attempt to regiment 
promot. control 
of prices at which goods mad 


production or sales, or 
under 


the pooled patents may be sold 


Patentee ¢ Extend” a 
License To Stimulate Sale of 
Parts. Though an early case,** 
illegal if it 


is con 
has a 
ntc d 


trary, a license is 


clause ticing to the use of pat 
other devices or 
field o! 


Thus, where patentec 


device the use of 
materials that lie outside the 
licensed patent 
sold projectors with attached notices 
that they were | 
with patentec 


for us¢ 
s film (covered by dif- 
ferent patents), the court said it would 
Dict 


ce nsed only 


expressly overrule the Henry vs 


Product Engineering June 


hold the provisio 


and t 


decision 
valid.*4 
Patentec 


in an effort to entitle 


licensed a method patent 
manutacturers 
to its use only if they bought materials 
furnished by patentee. Detendant, a 
competitor who supplied manufac- 
with like induced 
nN ethod. 
contributory 1n- 


hel 1 he 


turers materials, 


them to use the patented 
sued for 
and the 
could not recover.*° 

This case might be decided differ- 
ently today in the light of the new 
Patent Statute which became effective 
the first of this year (Product Eng 
neering, April, 1953) 


Patentec 


fringement court 


i 


The time has not arrived when court 


decisions based on this new law can 
be studied, but past cases can be re 
xamined. Perhaps, in the Motion Pic- 
ture Patents 


film was not part of the combination 


Case, cited above, the 
claimed in the projector patent; and 
United Shoe Case the other 
machines were not components of the 
patent covering the licensed machine; 
Chemical Case the 


in the 


yet in the articles 
in question were a part of the patented 


7 he 


patent owner shall not be denied reliet 


whole new statute says that a 


against infringement or contributory 


infringement just because he only 
makes meré parts rather than the pat 
ented whole, at least if the parts ar 
not staple articles of commerce. In 


view of this the Chemical Case might 


b decided differently today It all 
depends on facts which, not seeming 
pertinent at the time, were not brought 
out in the opinion. But cases such as 
the Motion Picture Patents Case and 
the United Shoe 
cided the 


incw today 


Case would be de 


same, were they to come up 


In connection with old-versus-new 


nterpretations, the following case is 


pertinent. Defendant manufactured 


ombustion stoker switch that had no 


le 
other use than in a patented combina 


tion of motor-driven stoker, roon 


stoker 


viously cs 


thermostat and combustion 
Patentee had pre 


licensing agree 


exclusi\ 


Licensee and defendant were 


] 


ng switch manufacturers and 


none'of the three parties made or in 
talled the complete combination. Pat 
defendant for 


sued infringe 


nent. The court reviewed many of th 


previous cases and, with four judges 


dissenting, concluded that patent 


{ not ft ’ . 


In enacting th« pertinent part ol 


the new Patent Act, it was clearly the 
intent of Congress to overrule the 
precept of this case, to re establish the 
old law of contributory infringement 
Thus today there may be a recovery 
against a contributory infringer who 
knowingly supplies non-staple mate 
rials (not suitable for substantial non 
infringing use) and actively induces 
infringement of a patent. This may be 
of importance to the manufacturer 
who is desirous of not suing direct in 
fringers because they are too scattered, 
or are actual or prospective customers 
He can now, in the proper case, ass 

his patent right against a part produc 


ing comp titor 


Part Owner Can Grant a Li 

cense. Where two patentees 
A and B jointly own a patent, either 
can by himself grant a license. If A 
contracts with a licensee, B cannot su 
licensee for infringement; the license 
is liable for royalties only to A 


Patentee Can Lice Befos 
Is Issued. A licens 

an be granted even though therc 
no patent or patent application. How 
ever, there must be an invention, and 
the law requires that, if the invention 
isnotina patent or patent appli ition 


it must be actually reduced to practic 


n the form of a working model that 


ondit ons 
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The Role of 
INDEPENDENT 


RESEARCH 
FACILITIES 


There are many good reasons why companies 





of most any size go to industrial laboratories, 
universities and research institutes 


for answers to their technical problems. 


Bell Telephone Laboratories 


é (2) industrial laborat 

how these facilities are used for conduct research tor outside co pani 
ing technical probles s and pron ng a ll as for their own company, (3) 
s now con business objectives universities and their research athliates 

s to handl There is no generic term for defin and (4) research institutes and founda 

ng all the organizations that d f tions. There are similarities and differ 
way they deal with suppliers | part tract research. For convenience, the ences between these basi types as 
used in their products terms “outside” and “independent” determined by their methods and fields 
In pointing out the reasons for the are used when referring to research of operation, as well as their subsidiary 
increase in the use of inde organizations not athliated with the functions. All have the common pur 

asearch laboratories, this firms engaging their services. More pose of supplying to the firm that en 
cle defines the role played by con specifically, these organizations fall gages their services information that 


tract research in corporate operations into four classifications: (1) Com will promote the firm's technical prog 


te 
discusses the facilities available for mercial laboratories and consulting ress Universities and colleges, of 











added educat ional 


function, while research institutes hav« 


course, have the 


still other subsidiary purposes, such as 


promotion ot industrial development 
} 


in the surrounding region or training 


research personnel for industry. 


Commercial Laboratories 


s hav 
ised on 
of their 
work is con 
lopm 


ganizations ot 


nt pro 
this 


to specil 


ot the sc 
s handled in various 


individual consultant or 


iltants is usually engaged 
Ihe larger laboratories 
an-hour basis, al 

racts afr some 

ffort to be ex 


rly outlin 1 


Industrial Laboratories 


ror 


nany 
assist cus 
problems 

in the 

or cx 

WW giving 

es, re 

made for 

1 his prac 

rs. Com 

assist 

and pro 

duction problems insure th 
desired quality and quantity of supplies 


if low st possi! if cost 


During World War II, there was an 
integrated 


of technical aid 


working on 


program for the exchange 


among c ympanies 
This 


pointed up the fact that the research 


defense contracts 


services of company laboratories can 


Product Fngincering 


be sold as well as the cor pany s 


products. As a result, some large in 
dustrial laboratories now actively seek 


The Bendix Avia 


tion Corporation, for instanc 


contract research 


tises the availability of expert 


ance to companies in product d 


more desiral 
Universities and Their Branch 
A fliliates 


engincering 

and colleges 

arch foundations 
search 
s handle th 


contract arch pla d 
Research and Develop: 


estimates that universiti 


try The 
Lsoard 


ed nearly 10 percent of the 


con 
total 
h conducted in this country last 
The article “'l 
Industrial Research 
vct Engineering Oct 


cs th S operation 


sing University 


Ss ror 


OS? } 
1952) d 


ound 
rry on applied research 


sting, as a part of their regular 


operations Some universities have 


h divisions and foundations that 
independently of th ul 
1 ost how \ t 


tution 


universities 


1 such activities as an essent 


part of their educational function 


A company wishing to engage th 


services of a university laboratory will 
find a variety of arrangements possibl 


The 


grant-in aid 


stablishment of a fellowship or a 


been 


has traditional 


Fellowships are still used, but the great 


volume of university research now con 


ducted is contracted through their 


WHAT CONTRACT RESEARCH 
CAN DO FOR INDUSTRY 


qi) 
(2) 
(4) 
(4) 
(5) 
(6) 


Improve products 

Adapt products for new markets 

Develop new products 

Improve existing materials 

Formulate new materials 

Find substitutes for expensive 

or critical materials 

Discover new markets 

Solve production ditt 

Sin plit manutacturi 
ses 

(10) Reduce pr xduction costs 

(il) Develop labor-saving machiner 

(12) Simplify quality cont 

(14) Create valu 


es from waste 


(14) Evaluate diversification 
pansion plans 


(15) Establish 


progress 


hasis tor 


Michi 


lion worth of sponsored 


van col 

industry and government Similarly 

the Research 

York University College of Engineer 

ing totalled 
The Purdue 


al university reseat 


Division of th 


mor 


than $1}-millions 
h organiza 


gotiates contracts 


and sup 
1 pat 
ndustria 
h 
All of the research the Founda 
. , j } 


rso! 
tut 
without 
graduate 
pro} ts 
oth f 
dk pe nd I 
nstitution Th 


more 
Foundation, although 
ated with the Illinois Institute of 


nology, is almost always classed am 


New 


Research Foundation is 
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GROWTH OF FOUR LEADING 
INDEPENDENT INSTITUTES 
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1920 


the independent research institutes and 
foundations. It performs applied in- 
dustrial and governmental research in 
its own laboratories with its own full- 
staff. 


time 


Independent Research Institutes 


he terms ‘independent research in 
stitute” or ‘independent research foun- 
dation”’ refer to organizations that con- 
duct research for industry or govern- 
They are 
or privately 
sidized, have philanthropic motives and 
are independent of both industrial 
Som 


ment on a nonprofit basis 


usually endowed sub- 


corporations and government 
such as Armour, have nominal ties with 
universities. 

The 


conduct 


independent institutes alone 
an appreciable share of the 
The Na 
a report 
the 


) estab 


ountry'’s research business 
tional Research Council, in 
ntitled Applied Research 
United States,"” (March, 1952 
lishes the annual volume 


in 
of research 
for industry and government being 
handled by these independent organiza 
tions at $35 to 40 millions. Estimates 
of 1952 research expenditures for the 
Bat- 

lle, Armour, Stanford and Mellon— 
total more than $29 millions. 

The work of thes 
typified by Battelle Memorial Institute 


whi 


four largest research institutes 


institutions is 


h conducts r¢ 


search in most every 
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4 
4 


or fresh ideas. 


quired. 


staff. 


























field of interest to industry. A com- 
pany wishing to spensor a research 
program discusses their problem with 
Battelle officials and various members 
of the Institute’s technical staff. The 
problem is clearly defined and the ob- 
jectives stated. If the Institute does 
not have prior commitments in the field 
of interest, and if the problem lends 
itself to research, a program proposal 
is drawn up and submitted to the pro- 
spective sponsor. Once the program 
has been agreed upon by both parties, 
the cost and time involved in conduct- 
ing the research can be estimated with 
1 fair degree of accuracy. These 
figures are made a part of the contract, 
so that the sponsor knows his commit- 
ments in advance. 

The cost of a research study at Bat 
telle is determined by the scope and 
duration of the project. Costs consist 
of charges for the services of research 
and supervisory personnel and their 
technical and nontechnical assistants, 
materials, the use of depreciable equip- 
ment and undistributed expenses 
These add up to an expenditure of 
from $5,000 to several hundred 
thousand dollars for a single study. 
Battelle, like most of the other research 
accept 
assignments that could be handled by 


institutes, does not testing 


commercial testing laboratories, nor 
does it take on consultant work 


staff of its own. 

When a problem is too complex for a company’s 
existing research facilities. 

When a problem is outside the interests 
background of a company’s research staff. 
When a company’s research activities have to be 


WHEN IS CONTRACT RESEARCH HELPFUL? 


(1) When a company has no laboratory or research 


anc 


expanded temporarily. 
When it is desirable to get an outside viewpoint 


When a research program has to be started or 
continued while a company is building or er 
larging its own research laboratory. 

When a multiplicity 


of scientific talent is re 


When a technical manpower shortage prevents 
formation or expansion of a company’s research 


When research can be conducted at less cost than 
in company facilities 


At Battelle a research project is re- 
garded as the responsibility of the In- 
stitute as a whole. It is assigned to 
the group or groups best qualified to 
handle it, and any one on the staff 
may be called upon when special prob- 
lems arise. 

During the course of the research 
study, there is constant liaison with 
representatives of the sponsoring com- 
pany. Arrangements are made in ad- 
vance for the type of research reports 
that will be mutually advantageous. 
These may be in the form of monthly 
letter reports, topical reports, quarterly 
reports or otherwise, as the sponsor 
may wish. 

Any degree of confidence desired by 
the sponsor can be maintained. If the 
work leads to patentable information, 
Battelle will, at the request of the spon- 
sor, apply for patent protection and 
assign resulting patents to the sponsor. 


What “Outside” Research Offers 
Industry 


The development of the various 
types of organizations that handle con- 
tract research is exceedingly fortunate 
Were it not for these organizations 
many companies would be unable to 
engage in research. Technology is so 
complicated today that the simplest 
technical problems of industry may re 
vast investments research 


quire in 
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PRINCIPAL COMMERCIAL 
RESEARCH LABORATORIES 


Frederick S. Bacon, Watertown, 
Mass. 

Gustavus J. Esselen, Inc., Boston 

Evans Research and Development 
Corp., New York City 

Miner Laboratories, Chicago, III. 

Arthur D. Little Inc., Boston, Mass 

Foster D. Snell, Brooklyn, N. Y. 

Comstock Wescott, Cambridge, 
Mass. 


PRINCIPAL INDEPENDENT 
RESEARCH INSTITUTES 


Armour Res. Foundation, Chicago, 
Ill. 

Battelle Mem. Inst., Columbus, O. 

Franklin Institute, Philade! phia, Pa 

Mellon Institute for Industrial Re 
search, Pittsburgh, Pa. 

Midwest Res. Inst., Kansas City, Mo 
Southern Research Institute, Bir- 
mingham, Ala. 
Southwest Research 
Antonio, Tex. 
Stanford Research 

Alto, Calif. 


Institute, San 


Institute, Palo 


equipment, organization and technical 
manpower for their solution. Many 
companies do net have the financial 
resources needed to equip and staff a 


laboratory adequate to do effective re- 


search. But by taking their problems 
to a research institute, a private consult- 
ing laboratory or a university, they can 
obtain the advantages of a large well- 
equipped and staffed laboratory with- 
out capital expenditure 

Although contract research is the 
ine qua non of many small businesses, 
large companies with laboratories of 
their own make greater use of outside 
research organizations than do small 
As do many moderate-size 
companies, the large firms use contract 
research as a supplement to their own 
laboratory activities, thereby saving 
the expense of facilities and personnel 
for which there would be only limited 
use. Outside research is also a medium 
for introducing new ideas to company 
research. In many large companies, 
this ‘fresh thinking” approach is a 
matter of policy. 


concerns. 


Effectiveness of Contract Research 


Companies contemplating the use of 
outside research facilities naturally wish 
to know something about the probable 
success of a sponsored project. The 
chances of a research project paying 
off depends on what is meant by ‘‘pay- 
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Experimental foundry at Battelle Institute illustrates the type of facilities 


required for effective research in metal casting and alloy development. 


ing off.” Most projects are set up to 
amass information that will be useful 
in day-to-day production or to answer 
some question that will influence a 
company’s future planning. Research 
work almost always results in useful 
information and, in this sense, research 
almost always pays off. Even if the 
information obtained is completely 
negative—just the opposite of what the 
sponsor anticipates—it still has some 
practical value. The fulfillment of the 
terms of the contract is the ethical cri- 
terion as to whether the services ren- 
dered are in keeping with the values 
received. No reputable research organ 
ization will enter into a contract that 
gives misleading impressions 

The relatively new sciences of engi 
neering economics and operations re- 
search help more 
efficient and productive. Engineering- 
economics studies indicate in advance 
whether a technical goal is a worthy 
one economically, and operations-re- 
search studies make it possible to de- 
termine whether a proposed program 
is the one most likely to promote a 
company’s objectives. Battelle 
tute has coined the term “opecation 
diagnosis” to describe its analytical 
approach to evaluating research op 
portunities and research planning 
This concept implies the abandonment 
of whims or hunches regarding wher 


make research 


Insti 


research should be applied and how it 
should be directed 
the development of programs along 
lines established by scientific analysis 

Merely from the diversity of their 
experiences, many of the laboratories 
that handle contract research are in 
excellent 


Instead, it stresses 


positions to advise and 


counsel companies on the broad 
aspects of research plans. Frequently, 
a pending development in a field of 
technology seemingly far removed 
from the interests of a company will 
have a more profound effect on the 
future of the company than anything 
currently under study. The independent 
laboratory, with its knowledge of what 
is going on in many fields of science, 
can therefore point out to 


potentially profitable opportunities 


sponsors 


Cost of Sponsoring Research 


There is no accurate rule of thumb 
by which one can estimate the cost of a 
contract research project. The nature of 
the problem and its degree of com- 
plexity are the main governing factors 
Dr. Work of New .York University, 
states that 
university laboratory may cost from 
$10,000 to $20,000. Clyde Williams, 
Director of Battelle, 


a minimum program ima 


recommends that 
small businesses think in terms of ex 
penditures of $10,000 to $15,000 a 
year continued 


for several years 
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Model studies of rocket components are typical of research 
being conducted at the many government laboratories. 


THE PRINCIPAL 
DEPARTMENT OF THE AIR FORCE 


Force Mis 

Range Prov 

Arnold Engin 
Center 


{ } 
ambt 


Holloman 


Wright A 


DEPARTMENT OF THE ARMY 


Chemical Corps 
Army Chem 1 Ce 


Dugway Prov 


Corps of Engineers 
Engineer Res. & Dev 


Signal Corps 


Signal Corps Er 


Ordnance Corps 

Aberdeen Proving Ground Aberdeen, M 
Detroit Arsenal Centerline, M 
Philadelphia, 
Picatinny Arsenal Dover, N. J 


Frankford Arsenal 


Redstone Arsenal Huntsville, 


White Sands Proving Grour Las Cru 


Industry Can Use @OWERNMENT 


JOHN C. GREEN 


Director, Office of Technical Services 
Department of Commerce 


HE ust 
dustry 
years have busine 
cash in’ on intormation amassed 11 
Before World War II, government 
eligible effort, as far as industry awar 
Industry either disregarded it or view 
as a minor activity. However, when th 
narshalling of technical talents and 
am an instrun nt ol wartar Th n 
when military forces were cut back 
maintained at a high level. Th 
and Congress reali that 
ley lop1 
solescet 
n followed on a st Py 
During 1953, the federal government will 
more than $2-billion for scientific research 
ment. Most of this exp nditure is of n 
interest of national defense, but much 


technology will eventually be of value to 1 
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GOVERNMENT RESEARCH 


ATOMIC ENERGY COMMISSION 


Berkeley, Ca 
Ames, 
Chicago, Ill 

Upton, L. I., N. } 
N. ¥ 
N. Me 
Ohio 


low a 
tional Laboratory 

en National Laboratory 
mic Power Laboratory Schenectady, 

Los Alamos, 


Scientific Laboratory 


Miamisburg, 
Oak Ridge, 
Oak Ridge, 


boratory 
Nati 


nal Laboratory Tent 


ar Studies lenn 


Albuquerque, No Me 


DEPARTMENT OF COMMERCE 
Washington, D. ¢ 


( orona, Calit 


Angeles, Calif 


National Bureau of Standard 
National Bureau of Standards 
Nat 


onal Bureau of Standards Los 


CIVIL AERONAUTICS ADMINISTRATION 


Indianapolis, I: 


DEPARTMENT OF THE INTERIOR 


Bureau of Mines 

4 ollege Park, Md 
Boulder City, Nev 
Albany, Ore 


E astern I xperiment Station 
Metallurgica! Division 
Northwest Electro Dev. Lab 
Bureau of Reclamation 


Design Denver, Colo 


Branch of 


LABORATORIES 


NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS 


| peed Flight Res 
wis Flight Propulsion | 
Acronautical Lal 
DEPARTMENT OF THE NAVY 
Bureau of Aeronautics 
Naval Air D velox ment Cenret 
Naval Air Materiel Center 
Naval Air Missile Test 
Naval Air Test Center 


Cent 


Bureau of Ordnance 
7s 
1s 
] S 
U.S. Naval Proving Ground 


I Naval 


Naval Ordnance Labs White Oa 
Naval Ordnance Plant Indianay 
Naval Ordnance Test Statios Invokern, ¢ 
Dahlgren, \ 


Torpedo Statior port, k 


Bureau of Ships 
David W. Ta Mod 
Material Laboratory 
Engineering Experiment Statior 


N avy 


| Ba 


lor, 


oratory 


Electronics Lal 


Office of Naval Research 
Nav al Re searct ] at oratory 


ESEARCH DATA 


Ott 


ot post-Korean re and el 


search are already available This $2 


illion research “package” now sup 


ports two-thirds of th 
total eftort and The beg 


the rese: a- be a 


research 


than 50 pr nt of 


I 


} 


federal departments and made by 


perform or supervise the re- 
Their laboratories and experi 
tions are located at strategi 
points all over the country as tabulated 
Adde« 


laboratories 


hold 


above to these are industrial = pli G 


search and universities pure r 


which more than 100,000 re appears 


search contracts with the governm 

Federal research eftorts stretch into rule” of 
every field of human activity. Medical 
Federal S 


Veterans 


is not W 


research is done by the 
Agency 


ministration, 


Ad 


chemical 


curity ind the fice 


fundamental 
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tronic research | 
Naval Research, physics research 


stud Ss in 


nning ol 


Major 


search 
to be 
nt product useful to 


thout 


of Naval Research is taking pla 


y th 


1 


a score of other fields 


nation’s the National Bureau of Standar 


what is expect 
nat 1 <] 


governmental effort 


sponsor fundamental research has 


th 


National S 


mr 


pract 


only when 
applicable 


the mi 


emphasizing app 


ons. At 


its except 


tensive program supported by the Of 


1 


of the nation’s universit 








i ivi Ol 
the field, about 11,000 


1d mor 


tons of steel 
than one and one-half mil 
lion pounds of copper per year The 

f research and development on 


Ww wire was $?88.000 


Using Federal Research Data 


lo assist in the job of making the 


results of research avail 


} 
[ 


government 
able to industry, the Commerce De 
partment’s Office of Technical Services 
(OTS) is set up to do three things 
(1) Help industry benefit from the 
research 
(2) assist in breaking technical pro 
duction bottlenecks, and (3) keep in 
dustry informed of the latest produc 
tion techniques 

Each research project results in a 
technical report. OTS gathers all those 
that are 


government's expenditures, 


free of secrecy restrictions, 
stockpiles them, and furnishes copies 
at nominal cost to private industry 
Chey present not only the results of 
research studies but also the full de 
tails an equipment used and the steps 
by which the results were attained 

Thousands of these reports are is- 
sued each year. Collectively, they are 
a valuable source of technical informa- 
tion that industry, particularly the 
smaller companies, can dip into for 
the complete story on how to estab- 
lish a new process, manufacture a new 
product, or change an old technique 
to a new and more productive one 
A typical example is a midwest ma- 
chine tool builder who commented: 
We have made good use of reports 
on shell molding, cold drawing of 
steels, and productivity reports by the 
British teams on textiles, foundries and 
metal finishing. On one occasion, tech- 
nical advice from the Office of Tech 
nical Services on forging of surgical 
nstruments was helpful in planning 
the manufacture of some intricate ma 
hine parts.” 


Government Research Publications 


To inform industry of these research 
reports as soon as they become avail 
able, the OTS issues a monthly publi 
cation called the ‘ Bibliography of 
Technical Reports,” 


lists the 
the latest reports and gives 


which 
titles of 
an abstract of each. Subscription rate 
is $5.00 per year. By studying these 
bibliographies the head of an indus- 
trial concern can keep abreast of de- 


velopments in this vast outflow of gov- 


ernment research and pick out any 
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ot potential use to hin 


research 


s that arc 
Unclassified data in the 
field of atomic energy are published 
by the Atomic Energy Commission in 
“Nuclear Science Reports 
listed in this monthly publication arc 


available from the Office of Technical 


Abstracts.”’ 


Services 
Experience has shown thai many 
production difficulties can be solved 
Thus, 


by government 
throughout a period of years, OTS has 


researchers. 


built up a staff of trained technologists 
who act in an advisory capacity. They 
also know who in government are spe 
ialists in a wide variety of fields. If 
a company’s problem is how to cut 
down improve 
waste disposal, reduce losses in scrap 


rejects in a process, 
find new products for its machinery 
or locate machinery to produce a new 
product, the OTS technical advisory 
service can usually supply the answer 
The Office of Technical Services 
also keeps in touch with the Depart 
ment of Defense and other govern 
ment agencies, reviews the latest pro- 
duction techniques used by them, and 
prepares brief summaries. This infor- 
mation is put out in the form of 
brief pamphlets called “Small Busi- 
ness Technical Production Aids.” 
Another service rendered by the De- 
partment of Commerce concerns pat- 
ents. A “Register of Patents Available 
for License or Sale” is maintained by 
the Patent Office. Any patentee inter- 
ested in prospective manufacturers can 
have his patent entered on this Register 
and the fact publicized in the weekly 





TECHNICAL AIDS RENDERED 
BY THE 
OFFICE OF TECHNICAL SERVICES 


Technical Reports Newsletter. A monthly 
bulletin highlighting business opportu- 
nities arising from non-confidential Fed- 
eral research 


Technical Reports. A 
medium for notifying the public of newly 
available Federal reports. 


Bibliography of 


“PB” Collection. A coltection of 150,000 
technical reports from wartime and post- 
war research conducted by U. S. agencies 
and abroad. 


Technical are answered with 
information from Federal and other non- 


inquiries 


confidential research sources. 





Official Gazette.’’” Manufacturers mak 


ing inquiry for assistance 1n finding 


} | 
\ roducits for manufacture can OD 


new | 
tain lists of patents from the Register 
relating to any particular subject. In 


} 


juiries by manufacturers with respec 


to specific patents are retert 1 to th 
patent owners. 

[here is also available a listing ot 
over 3,500 Government-owned patents 
published by the Government Patents 
Board. More than 2,300 of these ar 
available for free 
payment of any royalty. 

Record cards have been prepared 


licensing without 


listing the wholly-owned Guvernment 
patents, and sets of these cards, which 
contain abstracts of the 
have been placed in all the regional 
and field offices of the Department of 
Commerce. The sets are also available 
for purchase through the Office of 
echnical Services. 

The size of the government's re 
search operation is now such that it 
cannot be ignored. A substantial part 
of this work is in fields where the 
initiative does not rest with private in 
dustry. Atomic energy is an example 
In the Atomic Energy Act of 1950, 
Congress made this field a monopoly 
of the federal government, thereby 
keeping private industry on the side 
lines. Even now, industry is rarely al 
lowed to perform significant atomic 
research on a cooperative basis with the 
Atomic Energy Commission. In an 
other instance, government entered the 
field of synthetic rubber research when 
the exigency of national security re 
quired a greater effort than industry 
was able to muster in a short time. A 


inventions 


third case in point is titanium research 

These illustrations are not meant to 
federal 
must necessarily dominate industry in 


imply that the government 
the research and development field 
Through participation in government 

industry advisory panels, industry can 
offer sage counsel and exercise a r¢ 

straining hand. Together with govern- 
ment, industry can plan many of th 
programs and policies governing work 
to be undertaken. At the same time, 
they can make sure that research con- 
ducted by or for the federal govern- 
ment will be of maximum benefit to 
industry. And finally, because industry 
s helping to foot the bills for this 
research, it is only natural that they 
utilize the government and 
publications set up to disseminate the 
results of this vast research program 


services 
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DESIGN ENGINEERS are learning that 
nylon is more rugged and capable of 
transmitting much more power than 
they realized previously. In fact, tests 
have proved that in some applications, 
it out-performs and outlasts any other 
material—plastic or metal. 

When using nylon for load carry 
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or 


WILLIAM CHADBOURNE, V. P. 


Bevel geor 


ond pinion Fig. | 


Electrically-operated fare box for buses, ce 


signed for 30 years of service with minimum main 
tenance, uses nylon for nearly all critical compo 
nents (see arrows). These parts previously wer 


metal—most of them steel 


but were replaced h« 


cause nylon gave equal or better service at lower 


cost. See 


Cash paw!cam 


Stor 
whee/ 


— 4 





ing members, success or failure is gov 
erned by: (1) Basic soundness of the 
application; (2) proper design; and 
(3) good molding technique 

The primary reasons for using nylon 
parts are their lower cost, inherent 
lubricity, excellent resistance to wear 
and abrasion, and /or excellent coeffi 


text for 


factors that govern such uses 


Spur geor 


Ratchets 


Don’t Under-rate Nylon 
Mechanical 


Components ! 


cient of friction. With heavy duty 
applications, other propertics may be 
equally important. The most outstand 
ing of these is its resilience. However, 
with parts such as gears use of this 
plastic may be justified because of its 
ability to absorb vibration and reduce 
other advan 


noise, notwithstanding 





Fig. 2—Typical molded gears which are ¢a- 
pable of yea | metallic components. Spur 


gear, right, was 


signed to transmit 1} hp at 


1,200 rpm. To provide adequate strength with- 
out increasing size of steel insert, web thick- 
ness is less than that of hub. Strength of nylon 
is particularly sensitive to design and molding 
techniques. Addressograph-Multigraph Corp. 
uses 33 deg. helical gear, left, in duplicating 
machine for quiet operation and to provide 
safety device in the event of overloads. 


Fig. 3—Wear of nylon bearings is almost zero 
after initial break-in period. Curves also show 
the advantages of using initial lubrication. 





Nylon without initial lubrication 





Nylon with initial lubrication 
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iy be gained as well 
| de signers and molders 


that 


I xp ric 


have learned nylon is a distinct 


ngineering material. Since many ot 


its propertics and characteristics are 


unique and not fully understood, they 


found that the one reliable way to 
evaluate an application is on the basis 
ot past experienc 

In lieu of this, indi 


nowcver, some 


cation can be derived from a critical 
study of physical and mechanical prop 
concerned 


only with du Pont’s FM-10001 com 


erties. This discussion ts 


pound since it has the highest tensile 
and compressive strength, the best heat 
abrasion resistance, is the 


and most 


rigid and the least expensive of all 


standard compositions Its tensile 


strength at room temperature ts 10,900 


204 


400 500 600 
Service Time, hours 


psi; flexural fatigue strength based on 
constant load and constant deflection 
is 6,000 psi; modulus of elasticity at 
Data 


should be used only 


room temperature 1s 400,000 psi 
like this, however, 
is a general guide 

On a cost basis, additional savings 
ire often possible by replacing assem 
by a 


blies of multiple components 


single molding. No general rules cat 
be made. Each application should bh 
evaluated individually 

Many bearing applications are mad 
because nylon can operate indefinitely 
without a lubricant if designed prop 
erly. Several installations are now run 
ning at 20,000 rpm with only a film 
of light oil at the time of installation 
to reduce the wear rate during th 
break-in service, 


period. In nylon 


and bearings do not usually fail 
When failure ox 


il rasive wear 


urs it is generally caused by excessive 
loads and or temperatures. Continu- 
ous lubrication with light oil 


n be desirable. This is not for 


may 
lubrication, but mainly to remove for 

Water 
in be used instead of oil but it nearly 


load 


gn particles as well as heat 


ilways means a lower capacity 


and shorter lif 


Design Considerations 


Although the design considerations 
for heavy duty parts are basically the 
as those 


sam of lightly loaded com 


ponents, the importance of factors 


such as tolerances and running clear 
This 


ances is magnified considerably 
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is a many sided problem For one service involving moderate type loads ance os two or 
thing, dimensions need not be con Probably the most difficult phase of critical an me P. cnet 
trolled as closely as would be required the tolerance problem is the dimen pa a aren -" “ Hee ; 
with metallic parts because the mate sional stability of parts in service. Five make both oy apse @ _ 
rial is resilient. It yields slightly at the operating conditions are involved applicetions of this type will be g 
surface, but shows little wear over (1) Temperature range; (2) humid later | 

extended periods in thermally stable y; (3) speed ; (4) load; and (5) Speed and load become 
installations stability of the part as produced. if adequate clearances and provisions 

An example of the common tend The expansion ol nylon with 


more parts is 


expansion rates af 


important 


for heat dissipation are not prov ded 
ency to overdesign nylon is illustrated changes in temperature ts substantially Bearings designed without such con 
by the helical g - in Fig. 2. Unknow greater than that of metals. Its co sideration 
ingly, it was produced without meet- cthcient of linear expansion 1s 5 > x seconds 

ing its minimum allowable specifica- 10° in. per F compared to 1.0—2.0 


have seized in five to ten 

On the other hand, well de 
a | 

signed bearings in similar applications 


tions. The outside diameter was 0.004 * 10° for steels. The same ts truc with were superior to any known material 
° SIC Ule . 


ywever, when the clear- on the 
undersize, runout was 0.004 compared humidity Howeve 
to the 0.002 specified, and the helix 


angle was 36 instead of 33 degrees 


basis of cost performance and 


These disc repancics were not discov- 





ered until many gears had been oper- ee 7 ; 

a : f Table I — Test Data for Frictional and Wear Properties 
ating satisfactorily for more than a 
year. It was then recognized that the Rubbing | Rate of Average 
tolerances were too rigid and the part Materials Lubricant Load 


b Velocity Wear Coefficient 
Ib/sq 10) fe /min ft/¥2 h of Friction 
is still being made and used as pro- /mi Yor \¢ ICeKc 
duced originally. 








Steel inserts such as those in the 


helical and spur gears are not gener- Nyloa 
ally recommended. They should be + 1,050 0.0092 
; cold-drawn 

used only when a keyway is necessary. 
as 4 Ain, d steel 
Under these circumstances a nylon key- 
way is not adequate and inserts are 
required. Diamond knurls are usually Nylon 
adequate for joining the two materials me SAE No. 10 0.140 
pe »Iid-drawn 
The size of insert should be selected = . 

. steel 
with the following factors in mind: 
(1) Avoid large, heavy nylon sections 
for best strength and sound moldings; Nylon 
and (2) ratio of steel-to-nylon should aguas 
be larger for severe working condi- nylon 
tions than required, in general, for 


Dry 


< 
88 P 1,050 0.0016 0.039 to 
ercent R.H. 


0.099 


Nylon 
against 
nylon 


Dry Immeasur- 
88 Percent R.H. able 
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Pitch Line Velocity 
ft/min 


Safe Working Stress 
Ib/sq in. 


500 
,071 
750 
500 
000 
786 
400 





lite. In general, the tolerance required 
in a sleeve bearing is three to four 
times that acceptable with the more 
common bearing metals. However, the 
excellent wear-resistance of nylon can 
oftset this 


ample, Fig. 3 shows the wear in a 


often condition. For ex 


continuously lubricated porous bronze 
bearing with initial tolerance of 0.002 
and two nylon bearings with toler 
ances of 0.004. 
that the effect of the larger design tol 
erance is offset after about 460 hr of 
operation with initial lubrication and 
600 hr initial 
Initial lubrication consisted of coating 


The se curves show 


without lubrication. 
the bearing with a film of light oil 
No _ lubricant 
otherwise supplied to either plastic 
bearing 


before assembly. was 


Indications of the coefficient of fric 
in Table I. 
These data were taken from a 


tion of nylon are given 
serics 


of tests with a Neely boundary film 





lable 11—Theoretical Safe Working Stresses for Nylon Gears 





Safe Working Stress 
Ib/sq in. 


Pitch Line Velacity 
ft/min 


2,250 
2,029 
1,909 
1,833 
1,781 
1,715 


1,000 
1,500 
2,000 
2,500 
3,000 
4,000 





BE. 1.duP 


machine under various controlled con 
ditions of loading and at rubbing ve- 
locities ranging from about 150-900 ft 
ps r 
against-nylon have the lowest coeffi 
cient of friction and the lowest wear 


rate and nylon-against-steel is almosi 


minute. Combinations of nylon- 


is good. In the Neely machine, the 
specimen is in contact with the wear 
plate for about 10 percent of the 
cycle and frictional heat is therefore 
eliminated. In practice, frictional heat 
seizure in a few seconds, 
dissipated. One 
commonly used method of providing 


can Cause 


unless this heat is 
this dissipation is to support a thin 
nylon bearing in a metal housing, the 
reduced wall thickness of nylon giving 
the 
pacity of a solid bearing of the same 
material. There are several methods of 
mounting these thin sleeves in a hous- 


many times heat-dissipation ca- 


Asa 
general rule, the nylon should not be 


ing; one is illustrated in Fig. 4. 


press fitted since it develops strains 
which can cause premature failure. 
On the part shown, most of the 
strain introduced during assembly 1s 
concentrated on the shoulder on the 
outside surface of the nylon sleeve 
where it does the least harm. The in- 
ternal slot in the nylon allows the 
bearing to expand in service with- 
introducing additional _ strains. 
Whether they are the result of mold- 
ing techniques or assembly methods, 


out 


residual strains will cause growth of 
the bearing or other component as 
soon as the temperature of the part 
increases. Molding strains can be re- 
duced or eliminated by annealing. Us- 
ing an oil bath for annealing bearing 
or other rubbing surfaces serves a 
double purpose. It provides dimen- 
sional stability and also the film of 
lubrication for the intial break-in. An 
experienced molder can also use an- 
nealing to get closer tolerance control. 
For example, the tolerance on the di- 
ameter of an 18 in. ball bearing cage 
was specified as 0.025 in., but the 
molder was able to control this dimen 
sion after annealing to within 0.017 
inches 

The tolerance considerations noted 
for bearings also apply to gears and 
other mechanical components. Theo- 
retical safe working stresses for gear 
teeth are given in Table II. In addi- 
tion, because of their resiliency, nylon 
gears often leave two or more pairs of 
teeth in contact simultaneously. Thus, 
stress factors calculated with the con- 





Fishing reel shows how assembly 
can be simplified using all nylon 
parts. Small ratchet arm in case which en- 
gages molded teeth on spool is press fit- 
ted. Pin, foreground, snap fits into case 
to complete the assembly of these parts. 
Metallic adapter is attached to top of 
case with self-tapping screws. 


1. 


Clutch faces with two in. OD now 
replace similar components made of 
steel. They are transmitting approximately 
75 oz in. of torque at 1750 rpm. Fre- 
quency of engagement varies from 14-to- 
40 cycles per min, 24 hr a day. The steel 
parts lasted about three weeks in opera- 
tion; nylon gives three to five months of 
service and also reduced the noise level. 


(continued on page 208) 


Weber LA/elike Fly Co. 
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ventional equations will be quite con 
servative. The illustrations that follow 
this discussion will indicate other ex- 
amples of how 
should be modified, to take advantage 


design techniques 
of nylon’s characteristics 

Another design factor is the desir 
ability of uniform cross-sections. It is 
important in minimizing distortion and 
stress concentration during the opera- 
tion of the part as well as during the 
Other 
sections are that they require less ma- 


molding reasons for uniform 


terial, are produced faster, are stronger 


and can be held to close tolerances 


Molding Techniques 


Coupled with the inherent tolerance 
problems of the material, there are 
certain limitations in the art of mold- 
ing itself. In the first place, there is 
the tolerance in the production of the 
tooling itself, and the shrinkage pat- 
tern of the part from the molten to the 
solid state, which is often difficut to 
predict accurately. On the general run 
of applications molder 
can come within a reasonable tolerance 
variation such as +0.003 per linear 
inch. Where closer tolerances are in- 
volved such as 0.002 on a dimension 


a competent 


of less than one inch, the best solution 
is to produce a single cavity mold be 
fore production tooling is started. It 
is usually possible for a molder to hold 
one critical dimension to close toler- 
ance and still maintain an attractive 
cost level. However, if multiple close 


tolerances are involved, inspection at 
the time of molding is impractical and 
is better performed as a secondary op 
eration. Such inspection is expensive 

Because be st 


nylon 1S injection 


molded in a cavity whereas the parts 
it is replacing are probably machined 
or formed in metal, substantial sav 
ings in the production of molds can 
be realized by redesigning for mold 
ing. Chamfers, for instance, are neces 
sary in most machined parts for the 


sole purpose of removing burrs and 


ragged edges. Chamfers on both ends 
of a bearing or both sides of a gear 
nearly double the cost of producing a 
mold since the cavity is in both halves 
of the mold instead of just one 
Frequently a designer will 
that a part be completely flash-frec 
But any molded part must leave a 
ridge at the mating plane. Depending 
upon the design, this ridge can often 
be placed at such a position as not to 
interfere with the operation of the 
part 


insist 


Usually, it can be held to such 
close limits that it can be on an op 
erating surface, as on the 
threads illustrated on 
pages. The 
with sealing 


external 
the following 
ridges do not interfer 
To avoid misunderstand 
ings, however, the location of parting 
lines should be discussed with th 
molder 

Any design which requires the ma 
chining of an operating surface in 
creases cost, and more important, r 
skin found on 


moldings. This skin is the reason for 


moves the tough 


works in a ma 
work better if 


the axiom that “if it 


hin sample it will 


properly molded 


Unless the application has already 


been proven, it will be necessary to 


test the material in the application 
under consideration. Parts can be ma 
chined from rod stock which is avail 
ble in This 
1ethod has the taking 


the least amount of tim and 


several formulations 


, 
advantage ol 


also 
} . ] rT ] | , 
ing ess CX Pensive unicss a ary 
number of pieces are 


test It 


required for the 


has the disadvantage of pro 


ducing a part which will have inherent 


strains that are difficult to remove, as 


well as reducing the strength of the 


finish d product 


The second method is to machine a 
=| 


single cavity experin ntal mold from 


} 


which the parts can be made to dupli 


cate production pieces This increases 


costs but at the same time has distinct 
advantag s 
It g1\ 


the shrinkag 


s the molder a chance to study 


characteristics of the part 


and thus control dimensions more 


closely if the piece goes into multi 


cavity production. Furthermor the 
molder can vary his production tech 


Il as the 


material to get the best combination of 


niques as W formulations of 
molding 
techniques alone, FM-10001 can be 


fairly hard and brittle or it can be 


properties. Depending on 


quite ductile. An analysis of the illus 


trations on the following pages which 
all n id 


show this quite readily 


were from this compound 


will 
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Nylon Mechanical Components (continued) 


3 Sleeve bearing for loom has replace 

* able insert. Although speed of this 
machine is comparatively low, the bear 
ing load is about 400 pounds. Recognizing 
nylon’s resiliency, entire cavity for outer 
shell is in one half of the die in spite of 
the projecting shoulders on the inside 


surtace 


4 Field telephone assembly, right, il 
« lustrates how careful molding can 
produce deep recesses with uniform cross 
sections. Flash on half of handle in fore 
ground fits into molded slot on other 
half and is fastened with adhesive. This 
eliminates trimming the molding. Small 
moldings in center are also cemented in 


place 


5 Speedometer gear for automatic 

* transmission, left, uses resiliency of 
the material to fasten the collar by snap- 
fitting it over a shoulder on the shaft. 
Gear for conventional transmission, right, 
has deep recess to get uniform sections 
Press-fitted plug in bottom of recess serves 
as thrust face. 





5 Coil forms, right, illustrate strength 

" in thin sections and how a single 
molding can replace an assembly of as- 
sociated parts. Because this plastic can 
also be molded around inserts, such parts 
as Magnetic cores can be incorporated into 
the forms in the molding operation, re- 
ducing assembly costs and giving im- 
proved electrical design. Other electrical 
uses include strain-relief grommets, sol- 
derless connectors, parts for switches other 
than supports for current carrying mem- 
bers, and a variety of insulating bushings 
and washers. 


7 Double-end worm for knife-sharp- 

* ener requires special molding tech- 
nique. Two mating pinions are molded 
around their steel shafts. Reasons for us- 
ing nylon; lower cost; quiet operation; 
no lubrication required; and mounting di- 
mensions need not be precise. 


Ball bearing cages. Assembled unit 
has two halves held together by 
steel pins which are pressed and peened. 
Part in foreground is one of eight seg- 
ments that are assembled without fasten 
ers into a large cage. 





(Continued on page 210) 


Product Engineering — June, 1953 














sf orchamter 


500 dia 
t 


0.25 dia 


2.49 


i 
0500 7 


Olerances for 
ee ae 

g finished 
mardieeme ore 0 WO 
unless Otherwise 
specified 


Oil groove 0.022 deep x 
wide 0.1/9 lead - appr 
\ 


c 


ox 3444 turns 
! 








= 0.003 
Ez. 0.105~8:600 


squore 





0.373 

k-O”9 368 
2.375 dia 

ver flash 


P ‘ gia 
? = A or chamfer 
a- "ose 











John Oster Mia. ¢ 





Product 


l'ngineering 


June, 


1953 








Nylon Mechanical Components (continued) 


g Making this Geneva cam from 
* steel would increase costs consid- 
erably for several reasons: Close toler- 
ances would require machining and grind- 
ing; hub would have to be made sepa- 
rately and assembled with rivets; and 
secondary opezation like rust-proofing and 
burnishing would be required 


1 0 All parts of this windshield wiper 

* motor except the small, external 
shaft are nylon. Tolerances on piston OD 
and cylinder ID are specified as +0.012 
each, but relative clearance is held to 
+0.006 by careful molding. One O-ring at 
each end of piston provide air seal. Cover 
at left end is assembled with self-tapping 
screws for minimum cost and best per- 
formance, 


This bevel gear replaced a similar 
1 1 «part made of naval bronze. Compari- 
sons of two gears in service showed that 
at the time the bronze was worn paper 
thin, the nylon part had no perceptible 
wear. 


Good design and molding tech- 
12. niques were combined to get the 
close tolerances and large helix angle 
iS deg—of this cam gear. It replaces two 
parts—a steel gear and a hardened and 
ground cam in a portable sewing ma- 
chine; impreves performance and saves 
more than 56 cents per machine, not 
counting the lower costs in handling, in- 
spection and assembly. 


13 These cam followers, all made 
« from the same material, show the 
importance of annealing. Non-annealed 
part, left, shattered when subjected to 
impact. Improved toughness of annealed 
part, center, is evident after test to de- 
struction. Intact part, right, will replace 
steel follower. Besides requiring no lu- 
brication, nylon will permit cast iron track 
to be used instead of high grade steel. 


Three-piece sheave replaces more 
14. expensive ball bearing component. 
Resiliency of the plastic is utilized to hold 
the assembly together without fasteners 
by molding a small shoulder on the long 
bushing. Short bushing snaps over the 
shoulder for locking. Nylon sheaves re 
quire no lubrication, have long life and 
reduce wear of steel cables. Using all 
aylon parts assures proper running clear- 
ances at increased temperatures and hum 
idity and costs less than a nylon bearing 
in a steel pulley. 
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Fig. 1—Representative piece of equipment sup- 
ported on resilient mounts. For simplicity, it 
will be assumed to vibrate only along the Z axis. 


J. MARKOWITZ 


The Barry Corp 


EQUIPMENT that is subjected to forces transmitted through 
the mounting elements can be supported by three methods 
(soft 
fastened down 


It can be mounted on vibration isolators mounts ), 


shock tsolators (stiff mounts), or 
solidly without the use of any resilient mounts. The selec 


it can b 


tion of the proper mount depends on the frequency and 
magnitude of the transmitted force and often results in a 
compromise that will best satisfy conflicting requirements 

At present, there are three types of applications for which 
the service requirements, with respect to shock and vibra 


ion, have been established 


1. High impact or ballistic shock ; 


of which naval ship 
board and submarine service is an cxample. 

2. Medium to high impact repetitive shocks; of which 
mobile applications are an example. (Either in vehicular 
installations or equipment installed in transit cases). 

3. Steady state vibration; of which equipment in air 
crait is an exampl 

In the first two types of service, failures are caused by 
high impact shocks: and vibration is a secondary considera 
A single transient shock wave is imparted to the 


In the third type 


tion 
equipment and failure IS instantancous 


of service, fatigue failures of equipment and components 


are caused by steady state vibration at frequencies in the 


range of 10 to 500 cps. The magnitude of the shocks to 


which the equipment is subjected is much less than in 


shipboard or mobile applications and the shock require 


secondary factor. Fatigue failures are 


he Ing 


ments become a 


caused by components vibrated at, or near, their 
resonant frequency 

If the mounting devices can be made large enough it is 
possible to obtain isolation from low frequencies and also 
protection against high impact shock; but this 


As an example, the 


requires 
more space than is usually available 
allowable height of the vibration 


maximum shocks ot 
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Shock or 


Types of forcing functions and 


isolators in most military equipment is about 1} in. 


With 
this space limitation it is necessary to furnish either vibra- 
tion isolators capable of isolating the lower frequencies, 
or shock isolators which will give protection against high 
impact shock. There is no isolator currently available that 
will do both of these jobs adequately within normal space 
limitations 

The two types of mounting result in oppesite require- 
ments in the basic theory of vibration isolation and shock 
protection. To isolate frequencies as low as 10 cps requires 
a soft mount with vertical resonance below 10 cycles. Isola 
tion of high impact shock requires a stiffer mount with 


to 33 cycles per 


resonance in the neighborhood of 25 
second 

In Fig. 1 is shown a typical mounting arrangement with 
four resilient mounts. This constitutes a system with six 
degrees of freedom which has natural frequencies in trans 
X, Y and Z axes. There 
are six possible frequencies which can cause trouble when 
this equipment 1s subject to vibration 


lation and in rotation about the 


In general, it is 
necessary to mount the equipment so that none of these 
natural frequencies coincide with any forcing frequency 
which may cause the system to vibrate at resonance. It is 
desirable to keep these natural frequencies close together 

For simplicity, consider the unit to be vibrating with 
simple linear motion along the vertical or Z axis. In Fig. 2 
is shown typical curves for the amplitude of vibration of 
subjected to an external forcing 


the equipment when 


frequency. Curve A shows the response of equipment 
mounted on soft vibration isolators having a natural fre 
quency of 8 cps, and.curve B shows equipment mounted 
on stiff shock isolators with the natural frequency of the 
system at 25 cps. In Fig. 3, curves A and B represent the 
load-deflection curves of the same isolators as in Fig. 2. 


In Fig. 2, 


mount A, with a natural frequency of 8 cps, 
begins to isolate at about 12 cycles; whereas for mount B, 
with a natural frequency of 25 cps, isolation begins at 
about 35 cps Therefore, to isolate frequencies below 35 
cps a soft isolator of the A type is required 

The nature of shock can be visualized by considering 
that the support to which the equipment is attached sud- 
denly acquires a high velocity. Thus, the mounted equip- 
ment must move with the support, at substantially the 
same velocity and displacement. By interposing resilient 
shock isolators between the support and the mounted equip 
ment, a longer period of time is allowed for the equipment 
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Vibration Isolators? 


ranges of frequencies that can be isolated by different classes of mounts. 


to acquire the maximum velocity, and the accelerations and 


forces on the mounted equipment are reduced. Energy is 
transferred to the equipment to bring the velocity of the 
equipment up to the velocity of the support. This energy 
is transferred through the isolator, which stores the energy 
for a short time during the shock, and then transmits it 
to the equipment. The transferred 
depends upon the weight of the equipment and the nature 


amount of energy 
of the shock; and is virtually independent of the character 
isolator. 

If the distance R, Fig. 3, 
isolator can deflect under a shock or impact force, then the 
area under the force-deflection curve to the deflection R 
will represent the impact energy stored by the isolator 
The deflection of a mount under shock or impact does not 


istics of the 


represents the amount the 


give exactly the same curve that is obtained by a static load 
deflection test because static and dynamic properties differ ; 
however, they are close enough to illustrate the point 
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Fig. 2—Response curves for the two types of isolators. Isolator 
and vibrations down to 35 cycles per second. 
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A Fig 
can absorb vibrations down to 10 cps, while B can absorb shocks 


If the same piece of equipment is subjected to identical 
shocks when mounted on isolators of two different types, 
A and B, then the weight of the equipment and shock 
motion of the support in both instances is the same, and 


the area under curves A and B must be the same. For an 


equivalent aica, the curve for isolator A must reach a 


Theret ore 
the 


greater peak force than the curve for isolator B 


shock is transmitted through isolator A to 


T he 


acteristic of isolator B makes it possible to attain the sam 


greater 


equipment gradual increase of force which is char 


afea without reaching as great a maximum tor 


To achieve the lesser force of curve B, this isolator has 
and can only 


How 


ever, it is these frequencies which accompany thc shock 


a higher initial stiffness than isolator A; 
isolate the relatively higher frequencies of vibration 


In most applications it is possibl« to compromise on 


either one or the other type of mounting For shipboard 


and mobile mounting the primary protection must be 

















3—Areas under curves represent stored impact enecre\ 
This is equal for both isolators, but maximum force for 
vibration isolator, A, is much greater than for shock isolator. 
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against high shocks since the damage caused by steady state 
vibration is of lesser importance. A 25 to 30 cycle mount 
has been suitable for such shock absorption applications 
Furthermore, on board ship the most severe vibrations 
occur in the 5 to 23 cps range, with amplitudes up to 
Resonances in this range should be avoided by 
designing the mounted system to have all natural frequen- 


0.030 in 


cies above 25 cycles per second. 
For airborne equipment, the problem has been the pro- 


tection of equipment against fatigue failures caused by 


steady state vibration at frequencies in the 10 to 500 cps 
range. However, there has been no need to protect against 
shocks as high as those indicated for shipboard and mobile 
applications since the aircraft itself is not capable of with- 
standing shocks of such magnitude. The problem has been 
the isolation of steady state vibration with the isolators 
only being required to withstand shocks such as occur 
during a hard landing without attempting to absorb much, 
if any, of the energy of this type of shock 

For jet and guided missile applications, the major fre 
quencies to be isolated are in the order of 40 to 1,000 
cycles per second. Because of the higher frequency range 
it is possible to use a shock isolator which gives good 
shock protection and also is capable of isolating these 
higher frequencies. 

Under certain conditions, such as when sensitive instru 


EXAMPLE of airborne equipment mount- 
ed on vibration isolators. This particular 
unit is a pressurizing kit manufactured 
by the Romec Division of Lear, Inc. 
Mounts are designed to isolate frequen- 


cies in the range from 10 to 500 cps. 


AIRCRAFT TRANSMITTER and re- 
ceiver package mounted on vibration 
isolators. In addition to steady state 
vibrations, aircraft electronic equip- 
ment must also withstand medium 
impact shock caused by landing. 


ments are mounted close to machine guns in aircralt, it ts 
difficult to determine the proper type mount. The vibration 
caused by firing the guns can be of such high amplitude 
and of such frequencies that it may be necessary to make 
comparative tests under actual gunfire ; testing soit mounts, 
stiff mounts, and no mounts at all, to determine which 
gives the best results. 

Thus, a soft mount or vibration isolator is not suitable 
to isolate shock such as encountered in naval and mobile 
applications. Likewise, a stiff mount de signed to give good 
shock protection against high impact shock, and having a 
resonance of about 25 cycles, cannot isolate frequencies 
below 35 cycles per second. 

In all applications, the mounted equipment should be 
tests to determine whether the mounts 


I he se 


anvil 


given suitable 


are satisfactory tests vary from fastening the 


and striking the anvil with a 


units in the back of a truck. 


equipment to an 
hammer, to testing mobil 


SHIPBOARD electronic equipment mounted on shock 
isolators. In this application, the units are given 
tests which simulate gun blasts, near misses and 
underwater explosions as encountered in wartime. 
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AN OTH ER M ET H 0 D Converting Decimal 


Into Compound Gear Trains 


Fractions 


HENRY C. GRAY 


The Falk Corporation 


IN SELECTING GEAR TRAINS that re 


quire a high degree of accuracy, a 


designe: can use an automatic calcu 


lating machine and a table of numbers 
with their factors to spe 


One common application is the selec 


d the proc ess 


tion of lead change g: 
helical 


ars for hobbing 
Here the degree of a 


vcars 


curacy required varies from about 
+ 0.00010 for a 5 deg helix angle to 
+ 0.00001 for a 45 deg angle 

We can state the problem in equa- 


tion form: 


C 
D 


} 


where 4, B, C, and D are numbers of 


teeth in the four gears of the train, 


and a is the ratio. required 


If we multiply the ratio by x/x, Eq 
(1) becomes 


d hy 
B ; D 


To select the proper gear train we 


must find an integer which can be 
suitable for 


numbers of tecth B and D 


factored into numbers 


and whose 
product with the ratio can be rounded 
off into an factorabl 


integer into 


numbers of tecth A and <¢ The de 


signer must also consider the gears 
available and the limitations imposed 
by the gcar Ccasc 

lock the ratio 


keyboard of the calculating machin¢ 


To do this a on the 
and repeatedly touch the plus bar. The 
number of times this operation is per 
dial 


and is possible value of x. The product 


formed appears on the counter 
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of this number x and the ratio a ap 
pearing on the accumulator dial is a 


The 


continued until a value of 


possible value of xa process 1s 
xd appe ars 
that can be rounded off to an integer 
Then the numbers are checked for fac 
that 


quirements 


tors meet the application re 

To demonstrate the method, find a 
train of gears with these specifications: 
a toler- 
0.00010, and A/B approxi 
D, and from 100 to 


an overall ratio of 0.547863; 
ance of 
mately equal to ¢ 
125 teeth in each pair. In this exam 
ple we assume that gears are available 
in all numbers from 20 to 100 inclu 
sive, and if the total number of teeth 
falls within the 


from 100 to 125, the gears will fit on 


in each pair range 
the machine 

With the ratio, 0.547863, locked on 
the keyboard of the shift 
the carriage and run up values of x 
1.000 


calculator, 


2,000, 3,000, etc. to find a suit 
able initial set of values (see table). 
Numbers of teeth in parenthesis ar 
taking th 


square roots of x for B x D and xa for 


¢alculated mentally by 


sa (app 


000 3 x 547 863000 
000 x 1095 726000 
000 x 1643 589000 
000 1644 136863 
3.002 x 7 1644 684726 
003 | 1645 232589 
004 =| 1645 780452 
005 1646 328315 
006 1646 876178 
007 | | 1647 424041 
008 1647 971904 
009 1648 519767 
010 » 1649 067630 
019 | 1653 998 
030 1660 025 
039 1664 956 
050 | § x 1671 982 
061 1677 009 
395 iS & 1859 995 
468 x 1899 989 
782 . 2072 018 
844 x 2105 985 
032 ; | 2208 984 


1649 
1654 
1660 
1665 
1672 
1677 
1860 
1900 
2072 
2106 
2209 


Ax C. Others are 
tables of numbers 

The last, 
tions gives a sum of A 
55) equal to 95 


to the 


3.000. of the proxim 


ap} 
nd B (404 
This ts « enough 


desired 100 teeth to warrant 
using 3,000 as the starting value of » 

When x equals 3,002, » 
to 1,645, 


in 1,645 or + 


rounds off 
introducing an error of 0.315 
0.00019. The last thr 
decimal places of xa are dropped sinc¢ 
they are not significant 

In choosing new values « 
acceptable values of xa, the 

increase by differences that set a pat 
tern. When established, this makes it 
possibl« to avoid the tedium and saves 
the time of increasing x by 
time. Difference 
~ 8h, D Th, Oe 


four 


unity each 
in this example run 
Notice that the last 

repre sent possibl 


values of x 


solutions——close on tolerances and 
meeting other stipulations adequately 
One of the 


method is the fact 


main advantages of this 
that it can be ap- 
plic d equally well to ratios greater 
than without 


unity using th recipro 


cal and finally inverting the train 


Error 


100 000 











Hermetically Sealed Pump- 


Units Will Handle Any 





E. F. BRILL* 
Chief Engineer, Atomic Power Section 
Allis-Chalmers Mfg. Company 


TWO NEW DESIGN CONCEPTS were 
required to make these units possible. 
The first is the fluid piston radial bear 
ing. This consists of a tubular rotating 
shaft which is supported by fluid pres- 
sure so that it floats concentric with a 
stationary bearing shaft. The second 
concept is the canned motor principle 
where an induction motor rotor rotates 
in the fluid being pumped and is 
cooled by the same fluid. The motor 


Fig. 1—General purpose type pump. Unit will handle fluids of stator windings are located outside of 


varying density at temperatures up to 500 F. Motor stator is air 
. ° * The author thanks Hugh Ross, Chicf Engine 
cooled. Rotating elements are sealed in hermetically tight shell. Centrifugal Pump Section, Allia-Chalmers Mfg. ¢ 


his help in developing this line of pumps 


Fig. 2—(A) Schematic of fluid piston bearing. 
Equally spaced and equal magnitude radial forces 
tend to maintain tube concentric with hollow ng 
shaft. Actual shaft and rotor are shown in 5 = 
(B). This design uses four milled pockets. 
(8) 


F-2F 


P— Normal fluid supply 
pressure 


8— Normal bearing pocket 

pressure 
F—Norrnal resultant forces exerted 

on inner surface of tube 

4P—Noriation in pressures 
becouse of eccentricity 

4 —Nariation in forces 
because of eccentricity 














fecentricity 
Eccentric tube 











Table 1—Prospective Applications 





Fluid Being Pumped Remarks 


1. Gasoline Refineries, pipelines, bulk stations, trucks, 
dry cleaners solvent plants—to avoid leak- 
age of explosive or inflammable vapors. 


M. ot O rt 2. Alcohol Distilleries, process plants, yeast plants. 
3. Acids Chemical plants, processes. : 
4. Special fuels Rocket and jet fuels, torpedo fuels. 
5, Highly volatile liquids Propane, butane, liquified gasses. 
6. Explosives Nitroglycerine, molten explosives for 


° shell loading, hydrogen peroxide. 
| { 1 7. Precious fluids Heavy water, antibiotic slurries, drug con- 


centrates, vitamin concentrates, perfume 
concentrates. 





8. Poisonous fluids Cyanide solutions, liquid chlorine, liqui- 
fied poison gas, radioactive solutions and 
slurries, hazardous biological suspensions. 
9. Liquid metals Molten metals for heat transfer, mercury 
amalgam processing, die casting. 

10. Boiler water Recirculating under full system pressure. 
a nonmagnetic stainless steel shell 11. Process fluids Remote or inaccessible locations where 


which surrounds the rotor. With this frequent maintenance of seals and lubri- 
construction, no packing seals are r¢ cation of bearings is undesirable. 


quired and the rotating cléments of 12. Liquid food Where contamination of fluid by lubri- 
the pump and motor can be included cants or bearing materials is not permis- 
in onc he rmetically SC aled shell sible, and samstntion ts emperateve. 











These pumps are capable of pump 
ing nonabrasive fluids with densities 
varying from that of gasoline to that 
of mercury. Temperature limits rang« 
from 100 F to 1,500 F and operat d under pressure ts supplied to th Canned Motors 
ing pressures up to 2,000 psi have t passage. the tube will float con 
been used. In Table I is shown a list centric with the shaft. Since the pres n the units shown ss. 3 and 4 
of possible applications ¢ is equal in all pockets, the radial MOCO! lies the fluid 
The rotating element of thc pump = [orces on the tube are equal ee jed araediag dibs te phy 
consists of a tube on which the pump Any movement of the tube towards irns to the pump impeller. This fluid 


t . 
impeller and the motor rotor ar L pocket pressure to build up = 445 oves the hea ited in the 


mounted. This rotor is clad with cor in this pocket because of the increased 

rosion resistant materials such as stain restriction of flow and reduced pres 

less steel, Inconel—X, Nichrome or sure drop across the orifice from the Iding 5 shel agen Parti 
Hastelloy. The impellers are made of ccnter passage to the pocket. The ith the shell and casing containing 
similar materials or for extreme cor- Pressure in the opposite pocket simul ne ments. The stator shell 
rosive conditions they can be made of  tancously decreases. This produces ; 7 constructed of a nonmagneti 
titanium, tantalum or zirconium. Th« restoring force tending to center the material such as 300 series stainless or 
tube rotates around a stationary center ‘Otating tube. The pump thrust bear Inconel, so that the rotating flux prop 
hearing shaft and incorporates an un ing Operates on a similar principle rly coup ; the rotor. With the stator 


led 


usual bearing design. When starting this type of bearing ndings exterior to the sealed cas« 


from rest, there is a rubbing metallic an be repla 1 without exposing 

Fluid Piston Bearing contact for the first few revolutions 1c fluid to loss or contamination 
until the fluid pressure builds up to ts are built with air cooled 
This type of bearing operates on the t quired value. While this rul and water cooled stator windings for 
the pri ciple shown in Fig. 2. Three bing would ruin film type bearings. it ng] phas two-phase, or three phas: 
or more equally spaced bearing pock actually improves the appearance of | r supplies As parate motor 


I t 
ets are milled on a hollow shaft. An the fluid piston bearing. During nos driven blower is used for air cooling, 


orifice hole connects each pocket with mal operation there is no change of while water cooling is a complished 


the center passage. If a close fitting clearance or wear in the bearings sin by passing water through the interior 


tube is placed over this shaft and there is no metal-to-mctal contact of hollow copper or conductors 
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General Purpose Unit 


These pumps are available in two 
general types: the gencral purpose unit 
and the multi-purpose unit. 

Che first type, Figs. 1(A) and 3, is 
used for pumping fluids at a tempera- 
ture of 500 F or less. A fraction of the 
pumped fluid is taken from the volute 
of the main impeller to supply the 
bearings. Fluid enters the hollow sta- 
tionary shaft at pump discharge pres- 
sure. With this arrangement, the heat 


removed from the rotor and stator 
shell goes into the main fluid system. 
Stator cooling is accomplishe d by for 


ing cooling air against the end turns 


Either class A, B, or H motor in 
sulation is available depending on 
ambient conditions 
while handling water at 2000 psi and 
i80 F is 20 gpm at a 60 ft head. The 
rating is varied when materials such 


The pump rating 


as clean sodium potassium alloys ot 
mercury are pumped. The multi-pur 
pose type uses the same basic principles 
but has a wider range of application 


Multi-purpose Unit 


This varies from the general pur- 
pose unit in that two impellers are 
mounted on the shaft, Figs. 1 (B) 
and 4. One is the main pump impeller 


and stator stack with a blower. while the other is the bearing supply 


Tubular rotating shoft Mermetically sealed stotor 


she// and pump cosing 





Metallic Oring 








Bearing fluid 
return port 

















Fiuid intet 


Thrust bearings 


Impeller 








Stotor iro 
Stotor 
WINDINGS 


Fig. 3—Cross-section of general purpose unit. Shell is manufactured in three 
sections (stator shell, pump casing, and end bell} which are welded to be pres- 
sure tight. Inlet and discharge connections are designed for butt welding. 


Tudulor rototing 
shott 
' 








impeller used to circulate fluid through 
the bearings and around the motor 
Each has its own flow circuit and the 
two are separated by a heat barries 

By using a separate impeller and cir- 
cuit for bearing supply, the materials 
in the rotor spac can he opt rat d ata 
lower temperature than the primary 


fluid 


a temperature ol 


Thus, while the fluid may reach 
1,500 F, the 
surrounding the motor rotor is nor- 
mally held below 1,000 F and only 


Spa C 


approaches this temperaturc when 
fused salts having a high melting point 
are being handled by the pump. When 
the rotor operates at high temperature, 
it runs at a speed lower than normal 
because of the increased rotor resist 
ance. The separate bearing supply has 
the additional advantage of a constant 
bearing supply pressure that is ind 
pendent of system conditions 


When 


motor windings, the 


water is used to cool the 


insulation tem- 
perature does not exceed 212 F. For 
high temperature service, with result 
ant high insulation temperature, sili 
cone oils, glycols, Dowtherm, or other 


high temperature coolants are used 


For ‘ies applications where fluids 
handled by the pump may freeze when 
the unit is not operating, a 1,500 watt 
heater element is located in the center 
passage of the stationary shaft. 

The operating life of these pumps 
depends to a great extent on the tem- 
perature of the fluid. At present more 
data are required before accurate pre 
made. 


dictions of life can be 


Hermetically sealed stotor 
shell and pump casing \ 


1 
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Rodiont heor 
bottle 


Fig. 4—Multi-purpose pump with two impellers and air cooled bearing supply. Motor stator laminations fit tightly 





over 


stator shell. The thin shell can withstand internal pressures exceeding 2,000 psi with support of laminations and end rings. 


218 


Product Engineering — June, 1953 





A MESSAGE TO AMERICAN 


INDUSTRY °* 


ONE OF A SERIES 


DEPRECIATION 


And Its Crucial Economic Role 


The sixth annual McGraw-Hill survey of Busi- 
ness’ Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accountants to discuss a dull 
subject. But it really is a simple matter: It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 


1. In 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavily on this source of money. In 
the years 1954-56, they count on using their 
depreciation funds to pay for almost two- 
thirds of the new plants and equipment now 
planned, 


2. The amounts of money made available by 
depreciation allowances vary greatly from 


*The sixth annual McGraw-Hill survey of Business’ 
Plans for New Piants and Equipment included companies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc., 330 West 42nd St, New 
York 36, N. Y. 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 


3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances. Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 


4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention i 
to spend most of them for capital equipment 





Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 


This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures, 


Obsolete Tax Laws 


In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances — in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
—are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation’s dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today’s rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 


The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 


New Policy Needed 


A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 


Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends. 


McGraw-Hill Publishing Company, Inc. 
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on new manufacturing plants and equipment 
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future, manufacturing companies are relying 
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thirds of the new plants and equipment now 
planned, 


2. The amounts of money made available by 
depreciation allowances vary greatly from 


*The sixth annual McGraw-Hill survey of Business’ 
Plans for New Plants and Equipment included c.mpanies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc., 330 West 42nd St. New 
York 36, N. Y. 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 


3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances. Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 


4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment 





Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 


This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures. 


Obsolete Tax Laws 


In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances — in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
—are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation’s dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessury to keep a plant up-to- 
date under today’s rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 

The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 


New Policy Needed 


A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 


Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends, 


McGraw-Hill Publishing Company, Inc. 
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Plastoid Corporation 


W' h the development of electrical and electronic 
circuits for drives and controls on present 
day equipment, electrical circuitry has become 
complex to the point where it is not unusual to 
find five miles or more of wiring in a modern mili- 
tary fighter plane or several thousand feet in the 
sequencing circuits of a machine tool. Malfunc- 
tioning of these may not only cause spoilage and 
loss of production, but, in the case of military 
gear, loss of life and equipment. Thus, proper 
selection of the wiring becomes as important as 
specification of the drives and controls. 

In addition, circuit identification by color coding 
is a major consideration in design. Proper circuit 
identification permits substantial production sav- 
ings because of faster hook-up on assembly lines, 
faster testing on the inspection bench, and simpli- 
fied trouble shooting on defective units. Further- 
more, these features are equally important in 
checking through a complicated circuit during pre- 
ventative or repair maintanence operations in the 


1953 


Prodi nginecring Junc 


heey tay 


(}1! 


; 
\ 


“ 


eats speeneep tahiti sige 


f. 


field, and consequently they also provide an added 


assurance of customer acceptance of, and satis- 


faction with, a given product. 


Properties Governing Choice of 
Insulated Wire 
The choice of an insulated wire to be specified 
in a given application is based on the character- 
istics of the material and its relative price posi- 
tion in comparison with other materials, as well 
as on the ease with which it may be incorporated 


in the manufacturing cperation. In general, the 








Wiring for the main pilot control panel in Republic’s F-84 Thunderjet. Printed 


codes on the insulation permit tracing of connections. Recently, interest has 


focussed on color coding of thermosetting and thermoplastic insulation. 


An idea of the wiring complexity in a modern military fighter plane is indi- 


cated by this cockpit view of the Thunderjet. For the most 
codes on insulation or tagged ends are used in this application. 
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verning selection are 
follows: 
Dielectric strength is a direct 
measure of insulation thi 
quired for a given vol 
ever, it is not the complete 
Such fac ‘ | tions 
, Variations In 
and specificati n 
stranded conductors influence 
wall thickness that 
be supplied on a given wire 
thermore, a consideration of 
mechanical abuse to which the m: 
terial will be subjected inf 
wall thickness finally decided 
iIpon 
Insulation resistance, which may 
measured in terms of volume re- 
tress j 


also should be considered 


in any application. It provides an 


index ‘lative energy drain 
ircuit by he 
ist energy may merel 
a power loss or it may result 
le energy transfer be 
ween otherwise separate cir 
Surface resistivity is a mea 
‘energy loss along the surfac 
yn. There is no 
tween the insulati 
naterial and the 
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ynsidered separatel) 
Ozone resistance 


cal field 
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Impact resistance, crushing re- 
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Flexibility d 
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Insuiated re 


Color coding of power and control wir 


ing is common practice in the machine 
tool industry as illustrated by this 


control for the Sundstrand Rigid-mil. 
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safe upper operating 
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Moreover, 
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tempera 
eeds recommended values 
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rent, alt 
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rent high 


which remain to lis 


frequencies Those 
issed are 
significant only at high frequen 
cies 100 cycles and above 


of the 


ss and hence attenuation 


Power factor is a measure 
energy lo 


riven installation the greater 


the power factor of the insulating 


material, the higher will be the at- 
or it signal 
Finally, dielectric constant is of 


mportance when it is necessary 


consider the capacitance of the 


The capacitive effect res ilt- 
he introduct 
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in a circuit will vary 
constant. 
and dielec 


with fre 
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quen temperature; and, 
hence, an improper] 
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properties I tne 


selec ted dis 
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common 
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in the table the following 


values for these 


tast classes, 

be varied to 
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that the values are for 
rather than 
In addition, 
represent 


properties, so 
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specific performance. 
of course, the figure 
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rubber 


properties before 
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perform: 
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Types of Insulated Wire 
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the manufacture of it vire 


be divided into two < 
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ELECTRICAL INSULATING MATERIALS 


SILICONE POLYVINYL 
NEOPRENE RUBBER CHLORIDE POLYETHYLENE NYLON FLUOROTHENE TEFLCN 
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Here is color coding of both braided 

eak and unbraided electrical wiring. Be 

tr sides solid colors, the insulation may 

poor be striped with from one to several 

iy and impact colors, or may be coded by a unusual 

fair resistance to abra physical configuration of the strips 

This poor performance may However, the type of insulation gov 

e improved in some measure by the erns to some extent the coding that 


1 braid can be employed (see text). 
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accep 


Standards established by the Armed 


Services for the basic colors on electri 
cal wiring. The National Electrical 


Manufacturer's Association also has 
standards for thermoplastic insulated 
wire. To extend the range, striping 


can be used, as noted previously 


spira 
body 


binat 


plic atl 


braid, 








and permanent _ stripe. Finally 
braids may be employed over the 
polyethylene into which 
coding may be incorporated. 
Nylon is the third thermoplastic 
which is extensively in the 
wire industry. Although it is con- 
sidered as an insulation its greatest 
jacket over the other 
It has excellent re- 
sistance to oils, alkalies, and 
Its resistance to mechanical 


desired 
used 


is¢ Is as a 
thermoplastics. 
acids, 
water. 
abuse such as abrasion, impact and 
crushing is superior. 

When Nylon 
insulation it has very good electrical 
properties. Its dielectric strength 
and insulation resistance are high; 
and the low power factor and dielec- 
make it suitable for 
use at high frequencies. However, 
it is not as satisfactory as polyethy- 
since it does not 
same stable dielectric constant and 
power factor. Of the thermoplastics 
considered it has the widest operat- 
ing range which extends from —50 
to 150C, 

Nylon insulated or jacketed wire 
may be coded either by coding the 
copper conductor or, when the nylon 
as a jacket, the insulation 
mav be colored or striped to show 
through the transparent Nylon 
In other cases the Nylon 
jacket is striped. 

Recently two new thermoplasti: 
compounds have been introduced as 
potential wire insulations. Mono- 
chlorotrifluorethylene has been of- 
fered under the trade names of 
Kel-F and Fluorothene. It is re- 
markably inert and is judged to 
have excellent resistance to acids, 
alkalies and petroleum oil. It may 
be used where exposed to water and 
sunlight or tu high relative humid- 
ity. It has good electrical properties 
and may be used over a wide range 
of temperatures. It has excellent 
resistance to ozone. When the pos- 
sibility of mechanical injury is con- 
sidered, Fluorothene has much to 
recommend it. It will withstand a 
considerable impact, abrasion or 
crushing. It may be supplied in a 
wide variety of colors by the addi- 
tion of pigment. Braids may be 
added for the purpose of circuit 
identification. However, since this 
material is used at temperatures up 
to 150C, a glass braid should be 
specified. Spiral striping has not 
been developed for this insulation. 

Finally and appropriately, Teflon 
seems to offer the potential wire 
consumer everything but economy. 
This too like Fluorothene is chemi- 
cally inert. In fact there is a great 
similarity between Teflon and Fluo- 


is considered as an 


tric constant 


lene possess the 


serves 


covering. 


rothene in chemical structure. It 
will not react with acids, alkalies or 
oil. It may be used in locations 
where exposed to water or high 
relative humidity. It too offers ex- 
cellent resistance to mechanical 
abuse such as abrasion, crushing or 
impact. It is non-flammable and can 
withstand exposure to sunlight. 

Teflon has an operating tempera- 
ture from below 125 to over 
300C. Furthermore it has excellent 
electrical properties. It has high 
dielectric strength, insulation re- 
sistance and a low factor 
which is stable over a wide range 
of temperatures. It resists the 
destructive action of ozone. Its 
chemical inertness makes it difficult 
to find a material with which to 
stripe the wire, and hence coding 
is accomplished either by the addi- 
tion of a glass braid or a peculiar 
physical configuration. 


power 


Coding of Thermoplastic-Insulated 
Wire 

For purposes of standardization, 
the electrical industry, through the 
National Electrical Manufacturer’s 
Association stand- 
ards for the basic color to be used 
on thermoplastic-insulated wire 
Furthermore, the Armed Services 
have also established a set of stand- 
ards for the basic colors to be used 
in supplying the Military. These 
standards permit a range of colors 
within which a given color must 
lie. (See Fig. 5). 

However, only eleven basic colors 
available: white, black, red, 
green, yellow, blue, tan, brown, 
gray, purple, and pink. To extend 
the range of coding, striping is 
used. In the striping machine, as 
the wire is ted through the revolv- 
ing head supporting the striping 
wheels and ink reservoirs, a smal! 
amount of ink is transferred from 
the reserveir to the wire surface by 
means of the striping wheel. So 
that the coding may be properly 
interpreted the first colored stripe 
is made wider than the remaining 
The maximum 
number of available codings is over 
6,000. It is readily apparent that 
coding is not a limiting factor in 
circuit specification. However, in 
general, in order to expedite de- 
liveries it is desirable to employ a 
natural colored compound with any 
combination of stripes. 

It is apparent that the insulated 
wire industry has made available 
the means whereby a system of 
standardized coding may be estab- 
lished which is similar to that cur- 
rently employed and_ universally 


has established 


are 


stripes. possible 


resistors and 


coding 
condensers. However, there 1s one 
main difference in the purpose ol 
coding wire: the coding on the wire 
will be employed primarily to 
identify the circuit and not the 


accepted in 


component. It is true that the radio 
industry has standardized on a very 
simple coding for identifying the 


in electronic equip- 
true that no 


coding is 


circuits 
ment, but it is 
standardized system of 
accepted today which fully exploits 
the possibilities offered by spiral- 
striping. It should be re-empha- 
sized that spiral striping offers a 
permanent, inexpensive and readil) 
method of coding. 


main 
also 


distinguishable 
And with a carefully 
and universally 
even the most 
could be easily 
information 


( olor-« oded 


established 
accepted system, 
complex circuits 
read through the 
supplied by properly 
wiring. Furthermore, 
only three 


although stripes are 


at the present time, more 
added if necessary. 

that the 
striped wire wiil suffer no 
terious effects a careful 
of striping ink must be 
is possible to 


available 
ould be 
resulting 
delec- 
selection 
made. It 
polyvinyl 
chloride, polyethylene and nylon 
thermoplastics at this time. In a 
combination construction, i.e., poly- 
vinyl chloride or polyethylene in- 
sulation with a Nylon jacket it is 
customary to stripe the insulation 
since the striping may be readily 
viewed through the transparent 
vinyl or Nylon covering. 


order 


stripe 


Coding through color also 
be accomplished by 
metallic 
effective 
vinyl 
Nvlon 
In addition to ceding through 
color, other methods have been em 
ployed. The 
tinned or untinned, or it 
stamped with letters or numbers 
This latter method is not very satis- 


may 
coloring the 
conductor. This is quite 
when translucent, 
hloride, polyethylene or 
insulations are employed. 


pols - 


conductor may be 


may be 


factory since ready identification is 
impossible at points along the wire. 
At times the physical configura- 
tion of the wire may be used. A 
ridge or series of ridges on the 
throughout its length 
may identify a wire or in parallel! 
constructions one may be 
sufficient for one, three or 
more conductors. 
letters printed at 
regular short intervals on the sur- 
face of the wire permits an un- 
limited number of This 
latter system, however, is not one 
subject to general interpretation at 
this time. 


insulation 


ridge 
two, 


Numbers or 


codes. 
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SCALE MODEL of the 35,000 ton forging press, being built for Harvey Machine Co., 
Inc. of Torrance, California by the United Engineering and Foundry Company of 
Pittsburgh, Pa. The press will tower 70 ft abeve the operating floor and its foundation 
will extend 45 ft into the ground. Maximum dimensions of die blocks are 12 x 24 feet. 
The Air Force program includes 8 such presses with capacities up to 50,900 tons. 


HEAVY PRESS FACTS 


Now THAT MOST OF THE DETAILS of 
the heavy press program have been 
made public, the Air Force is under 
heavy industry fire in some quarters on 
the basis of the high costs that are in- 
volved 

In the heavy press program, the Air 
Force is advancing funds for the con 
struction of seventeen large forging 
and extrusion presses, and the build 
ings to house them. The facilities will 
be leased and operated by private con- 
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tractors. 
place structural members which arc 
now built by assembling individual 


The pressed parts will ¢ 


pieces. The resulting savings in cost, 
manpower, and in time will, the Air 
Force believes, be enormous 

Some industry observers who aren't 
so sure, base their objections on thr 
points that will be unknown factors 
until the presses are in operation: (1) 
how many assemblies can be replaced 
by a single forging or extrusion; (2) 


tye + Wi, Wt 
| Wha 


the actual that will accru 


Savings 
which, of course, depend not only on 
the specifi parts involved but also on 


future product on requirements fof 
planes; and (3) the effect of mass on 
the design of the forging or extrusion 

But in view of the contracts between 
the Air Forc 
the program looks like a good gambk 
The contracts provide that 


© The Government pays no subsidy to 


and the press ope rators, 


plant operators 
Gov 
ernment a fixed percentage of the total 


@ Each operator will pay to th 
dollar volume of business done by thi 


heavy press facility, regardless of 
whether the operator himself makes a 
profit 
© Certain engineering research and d 
velopment costs will be paid by th 
operator 
© The operator will pay all of the costs 
of operation and maintenance 
© The Government does not guarante 
to the operator a market for his 
products 

Continued production of planes at 
the present rate of 1,000 planes a 


Air Forc 


result in press plants being paid for 


month will, the estimates 


in not more than five years. A mobili 
zation comparable to World War II 
would result in liquidation of the press 
As in 
surance for the investment in the event 


of cut-back in procurement of military 


projects in less than one year 


planes, the heavy presses can be turned 
to the production of components for 
This 


is a strong and expanding market, 


ial and civilian aircraft 


commer¢ 


which would yield a dollar volume of 


business which would assure retire 


Federal investment it 


Meanwhile, 


ment of th« 


reasonable time many 
years may pass before the operator has 
recovered his initial investment in en 
gineering and development costs, and 
he begins to make a profit. 


a new pattern for military procur 


This 1S 


ment contracts. It is one which is 


espe ially advantageous to the Govern 


ment, and could well be followed in 


other procurement programs 
Cost Savings Summarized 


Heavy press operators and aircraft 
engineers have gathered around con 
ference tables to determine where press 
produced parts shall be used, and to 
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WING BEAM in a new jet fighter, now being produced by hammer forging, weighs 
259 Ib in rough form, press forging will weigh 155 Ib, and 132 Ib finished. 











B 


BOMBING SYSTEM beam as currently produced (A) and as designed for press forg- 
ing (B). Cost differential favoring the forging is estimated to be $146. 





stimate the savings that will result 
It is obvious that savings will vary 
with size and design of the aircraft 
For one heavy fighter plane that sav- 
ings may reach fifty thousand dol 
lars per plane At this rate, press 


products for one thousand of thes 


planes will result in a savings of fifty 


million dollars which will pay for one 
entire heavy press plant, equipped with 


two large torging presses, two extru 


sion presses, and all supporting facil 


ings of this magnitude are based 


ductions in material, labor, and 
time Savings in costs ol 


sult from at least threc 


Many present day aircraft parts 
are machined from rough hammer 
forgings, or from rolled plate. Heavy 

will provide parts that arc 
closer to the desired finished 
ion. Less machining will be re- 
quired; less scrap will be produced 
Savings will result from the fact that 
alloys which may cost fifty cents per 
lb or more will be conserved for use 
n manufacture of the plane rather 
than being converted to scrap that is 
worth perhaps around nine cents per 
pound 

Elimination of bolts and rivets, 
and of overlapping metal at mating 
jomnts 

3. Extruded sections have mechani 
il strength superior to that of ma 
chined plate. For example, the yield 
ngth 75S-T6 alloy extruded 
shapes is 9.1 percent greater than that 


machined plat. in thickness from 


to 2 inches. By designing to 
ater strengths, savings can be 


accomplished through use of lighter 


labor for the assembly 

day “bits and pieces” con 

struction of aircraft is an extremely 
important factor in the cost of finished 
planes. The advent of one-piece forged 
and extruded sections will eliminate a 
large pal of this cost Many present 
day parts are machined out of heavy 
plate or blocks. Machining requires 
expensive equipment, and takes a 
great amount of time. Much of this 


cost will be eliminated 
Some Specific Savings 


The over-all predictions of savings 
with Heavy Press fabrication, are the 
sum-total of the savings which can be 
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inticipat Lin the comparison of costs 
ot parts produced by the presses with 
present day costs 

For example, a wing beam for a 
new fighter plane currently produced 
as a hammer forging weighing 259 Ib 
In the subsequent machining opera 
tion, 127 Ib of material are cut away 
as chips. In a large press, this part 
will be produced as a forging weigh 
ing 155 1b with 


off 


A comparison of a combing system 


23 Ib being machined 


beam, produced by present methods, 
with a press-produced product shows 
that the calls for 
twenty-five individual parts, with 40 
bolts, and 186 rivets 
at $444.00 per 


present design 
Cost is estimated 
piece. On a heavy 
press, this item, it is estimated, will be 
produced as a 


$298.00 


single picce costing 


Another instance in which savings 
are obvious is the fuselage bulk-head 
from a new bomber. On the largest 
press available today, this part is mad 
in two sections, which require exten- 
sive machining, and are joined with 
i bolts. Weight of the finished bulk- 
head is 98 pounds. On a Heavy Forg- 
ing Press, this part will be produced 
in one piece, weighing 78 pounds. 

For one of the new swept-wing 
hghter planes, entire sections of the 
wing can be produced as an extrusion, 
incorporating skin, stiffeners and spar 
caps in One piece. 

In the period of approximately a 
year and a half that has clapsed since 
the original adoption of the Air Force 
program, aircraft 


major companies 


have made 


increasing use of heavy 


press forgings. Demands for 


press- 


fabricated parts have exceeded the 


capacity of the Wyman-Gordon and 
Adrian (Bohn Aluminum and Brass 
Co.) facilities, which contain 18,000 
T and 15,000 T presses. Companies 
known to be using forgings on air 
crafts now in production include Boe- 
ing Airplane Co., Republic Aviation 
Corp., Consolidated Vultee Aircraft 
Corp., Chance-Vought Aircraft Divi- 
sion, United Aircraft Corp., and Gru- 
man Aircraft Engineering Corp. 

This then is the Air Force answer to 
criticism. Some of the points are spec 
ulative, and some of the costs obvi- 
ously are but estimates. 

But in terms of productive capacity, 
that these presses can insure, they'll be 
worth many times their initial cost. 
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ATOMIC ENERGY DATA__ 


COMPANIES READY TO PLUNGE into 
the atomic energy field heard two non 
technical developments last month, 
one was encouraging, the other was 
not 

@ In New York, businessmen, engi 
neers, scientists and educators formed 
Atom 


an Association Industrial 


Forum, Inc.—to encourage industrial 
development and research in the new 
field 

@ In Minneapolis, engineers heard a 
leading engineer repeat charges that 
over-classification of information by 
the Atomic Energy Commission was 
impeding peace time development ol 
the atom 

Credit for th 


ncw 


establishment of the 
attributed to Dr. T. 
Keith Glennan, president of Case In 


forum 1s 
stitute of Technology. Dr. Glennan 
proposed such an organization last year 
in a speech before the Manufacturing 
Chemists Association. His main pur 
pose was to start a group that was in 
and 


dependent of the government 


whose aim would be to further the 
development of an Atomic industry. 

Business men who joined in the 
Walker L 
Cisler, president, Detroit Edison Com 
pany; John L. Collyer, president, B. F 


Goodrich (¢ ompany ; John A. Martino, 


formation of AIF include: 


president, National Lead Company; 
John R. Menke, president, Nuclear 
Development Associates; Dr. Mark E 
Putnam, executive vice president, Dow 
Chemical Company ; Ross W. Thomas, 
Phillips 
Company; Howard G 


VicK president, Petroleum 
Vesper, VICE 
president, Standard Oil Company of 
California; and Admiral Earle W 
Mills, president, Foster-Wheeler Cor 
poration 
Representing educational _ instit:- 
Fred 


erick L. Hovde, president of Purdue 


tions are Dr. Glennon and Dr 


University. 

According to Dr. Glennon, AIF will 
“provide a forum in which industry 
could develop its best thinking in the 
interest of the advancement of peace 


time uses of atomic energy; a forum 
in which industry might develop an 
informed voice to be heard at govern 
ment levels as new atomic energy pol- 
icy is hammered out; a forum to stim- 
ulate the industrial development of 


atomic energy for the good of all’. 


AIF plans to accept 


membership, re gular and special Only 


two types ol 


individuals, cleared for access to r 
Atomu 
Energy Act of 1946) will qualify for 
Special 


stricted data (as defined in th 


regular membership mem 


berships will he open to ll 11V duals 


! 
corporations associations Of 
ships which are now or cx] 
engaged in atom rey 
Headquarters for the new 


heen 


group 
have set up in th Engin 
Societies Building in New York ¢ 
While AIF was being incorporat 
Col. William N. Carey, Executive Se 
retary of the American Society of 
Civil 


neers that government restri 


Engineers was warning cCnezl 


trons Wc 

showing up progress in pea USCS 

of atomic energy 
He pointed out, “much properly 


sublic information is | restricted 


i 


"yy SCVC ral Fed ral de partm nts be hind 
a shield of alleged national security 
Carey urged that revisions be made in 


the MacMahon Atom: 
the “interest of 


Energy Act in 
common sense and 
public good without sacrifice of s 
curity” 
According to Carey 

vclopment is impossibl iny im 
portant degree under laws 
aimed at 


A lead curtain has b 


secrecy in the general pro 
gram en dropped 


ind d 


around our atomic discoveries 
velopments 
The Colonel touched on on 


that 


oth I 


point many companies have dis 


covered the hard way. He urged a re 


vision ol nveinecring programs to 


rain technical personnel tor the new 


field 


try arc roing to require 


Atomic developments in indus 
hetter trained 
it today S 


engineers. As Carey put 


demand for quantity has been met 


with a sacrifice of quality. But while 
good enough for the immediate past, 
the quality (of engineers) will not be 
adequate for the needs of the future 
Atomic energy has become big busi 
its use ot 


ness in engineers, even un 


der government monopoly Today 


AEC employs almost 14,000 engineers 
and scientists, out of a national total 
of 400,000 engineers As private en 
enters th 


terprise field, the number 


will increase rapidly. Carey pointed 


out that separating the engineer from 
the technician demand would eas¢ 





“WRAP-AROUND” CONNECTIONS 


AN ESTIMATED soldered connections 
presently being made by th 


industry may be eliminated by a new connecting technique 


TEN-BILLION a year 


American communications 
now in production at the Western Electric Company 
The method utilizes a wire-wrapping tool, jointly developed 
by engineers of Bell Laboratories and Western Electric, 
to produce a gas-tight joint between terminal lug and 
the connecting wire in the assembly of electrical, electronic 
and electro-mechanical equipments 

The solderiess wrapped connection not only reduces the 
labor cost per joint, but by removal of the human element, 
opens avenues of automation in the assembly of electronic 
equipment 

The tool for making these solderless connections is a 
hand-held gun that has a rotating spindle with an axial 
receives the terminal, and a second 


opening that wire 


opening radially separated from the axial opening into 
which the skinned end of the connecting wire is inserted. 
which virtually shoots the 


wire around the terminal in a tight helix, making a firm 


rhe gun rotates its spindle 


mechanical metal-to-metal joint. Automatic positioning of 
the spindle makes for easy operation; controlled tension 
makes the highly uniform wraps. A terminal, rectangular 
in cross section having edges such as produced by a punch 
press is wrapped with about six turns of wire under high 
tension. Contact pressure in the finished connection is at 
least 15,000 psi for the life of the connection. The result 
of this high tension is an indentation of the wire at each 
of the four terminal corners that requires a force of approxi- 
mately 10 Ibs. to strip from the terminal; actually the metal 
phenomenon “‘solid-state diffusion” improves the bond as 


time goes on, with a tendency towards mass homogeneity 


- 


. 


5 5 
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The tool can be powered either by air or electric motor, 
depending on which is most convenient in the plant. 

The connection is said to be mechanically stable, less apt 
to break through rough handling or vibration, and life 
expectancy is estimated to be at least 40 years without 
in the connection. The 
difference between the thermal coefficients of expansion of 
copper wire and nickel-silver or brass terminals have a 
negligible effect on the tightness of the joint; therefore 
the possibility of loosening of a joint because of ordinary 


measurable resistance variations 


temperaiure changes is nil. 

Elimination of the soldering phase in assembly opera- 
tions removes all the disadvantages of that method, the 
stray solder droppings, the ‘‘cold” joints and the damaging 
of adjacent parts by heat 
soldered connection, which is often a cause of trouble in 


Clipping excess wire from a 


wired equipment, is not necessary because the wire end 
is part of the junction. With the solderless connection, 
terminals can be smaller in cross section, and spaced more 
closely together. Since the wrapped connection requires 
a minimura of space, equipment can, as a result, be reduced 
in size. 

Introdvction of wire wrapping will effect the design of 
terminals in *xisting equipment, although satisfactory con- 
nections can be made with the new tool on some terminals 
now in use. The design trend, at least in telephone appli- 
cations, will be toward incorporation of close-proximity 
terminal arrangements that will be adaptable to the use 
of wrapped connections. 

Although the Western Electric Company does not plan 
to produce the tool, it will be made commercially available 
to radio, television, and communications companies. 


THIS ELECTRICAL ASSEMBLY illustrates the closeness with 
which terminals can be spaced. The technique is adaptable to 
control panels as well as all types of communication equipment. 


(LEFT) SEQUENCE IN “'solderless” wrapping: (1) tool tip; 
(2) wire inserted; (3) wire anchored; (4) terminal inserted; 
(5) wire wrapped; (6) finished connection. 
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EVEN NUTS AND BOLTS are made of rigid vinyl plastic in this filter that replaces 
settling tanks used by an automobile battery manufacturer. 


PLASTIC FILTER 


TODAY, DESIGNERS ARE moving plas- 
tics out of the class of “cheap substi- 
tute’” design materials. Properties of 
improved and newly developed plas- 
tics have forced designers to take a 
As a 
result, more and more parts are being 
fabricated them, regardless of 
the metal supply situation. Typical of 
this new trend—where plastics com- 
pete on their own properties rather 
than price or availability—is an indus- 
trial filter unit recently designed by 
the Hercules Filter Corporation, Pater- 
son, N. J. 

In the leaf-type filter, B. F. Good 
rich’s Geon rigid vinyl plastic replaces 
filter leaf 
frames, nuts and bolts holding the 
leaves in place, 


second look at the synthetics. 


from 


metal alloys in such parts as 


the heel plate, and 
And a flexible 
vinyl sheeting protects the inside of 


various pipe fittings 


the tank from corrosion. 
From a mechanical standpoint, the 
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filter is a horizontal cylindrical tank 
with the leaves suspended vertically 
inside. Each leaf unit consists of a 
frame which holds a heavy mesh screen 
sandwiched between two finer mesh 
screens 

Besides serving as a support to th 
flexible fine 


heavier 


very mesh 


screen, the 
screen acts aS a spacer for 
draining the liquid into discharge 
channels 

In this application, Hercules chos 
! 


vinyl plastics because of high corro 


sion resistance 
a 140 F 


phate and 


Tests indicate that 


- 1 
manganese sul 


mixture of 
manganese dioxid oO 
which Geon is relatively resistant, cat: 
through stainless steel in a few hours 
The material also resists the effects of 
other acids, alkalis, solvents 
and oils 


added 


alloys formerly used cost thr 


There's on benefit 


times as much as th 


plastic Ss 


NBS MAGNET 
MAGNETIZER 


A MAGNETIZER 





for permanent mag 
nets that has recently been constructed 
at National 

res few parts and weighs only 21 
110-\ 


watts 


Bureau of Standards 


r Come 
It operates irom a 
, 
araws 


a-c sup 
about 30 and has 

ignctomotive forces as high as 
20,000 ampere-turns 


The Bureau's devi is a form ol 


flash"’ magnetizer in which a larg 
tor is quickly discharged through 
Although flash 


frective 


magnetizing coil 
magnetizing may not be fully 


] 


for larg« (the short duration 


magnets 


of the magnetizing pulse does not 


always permit the magnetizing flux to 
reach full value below the surtace ot 
quit satis 
tory for s all 


' 
A 6.500 wuf capacitor bank ts 


charged to about 215 by selenium re« 


voltage En 


tification of © lin 


is trans 
coil by a 


motor 


starting relay. The relay coil is actu 


ated by a push switch. Since the relay 


ects its operating power trom th 
opens shortly befor« 
the capacitor voltage has fallen to zero 


Because the 


( apac itor bank, 


relay contacts thus open 
at a time when the current through 
them is low, high current-interrupting 
capacity 1s unnecessary 

The unit was built at the Bureau at 
less than $50 
mostly war surplus parts 
rated 
tained for 


a total cost of using 
C apacitors 
at 650 wuf. 80 v d-c were ob 
ubout $1.50 each: after a 
forming period they operated satis 
factorily at 125 v. Power consump 
tion varies between 70 w (capacitor 
and 10 w (capacitor 


at the normal rate of mag 


net charging—one pulse every 15 se 
the average line power drain is no 
this 


low power requirement, the unit can 


more than 30 watts. Because of 
hatteries for portable us 

ing coils have been 

metizer, of 

shape of 

Although 

multipola: 

ignetizing, simy layer 
solenoids ar ati tory fof 

us | ! I have from 
Lam 


0 ohn 
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LANDING SEQUENCE OF THE F94-C STARFIRE, the Air 
Force’s all-weather radar equipped jet interceptor which is built 
by Lockheed. First American production aircraft to be equipped 
with a parachute brake, the plane can land in half the distance 
that would be necessary without the device. The Fist (ribbon) 
type parachute is 16 ft in diameter, has a 24 percent porosity, and 
a drag coefficient of 0.49. It is connected to the plane through a 
10 ft nylon line that is shielded from heat by Fiberglas. 

The mechanical part of the deployment system works in the 
following sequence: (1) The pilot pulls the chute operating lan- 
vard located in the cockpit compartment flow on the left hand 





side. The first lanyard movement locks the hook to the link on 
the end of the drag lime. (2) Further movement of the lanyard 
releases the spring-bungee-loaded doors, which snap open, re 
leasing the pilot chute, drawing the deployment bag from the 
compartment, and starting the opening cycle. (3) After comple 
tion of the landing roll, the pilot rotates the lanyard handle 180 
deg and the next movement unlatches the hook in the tail cone, 
jettisoning the chute. The system is designed for a 200 knot 
maximum speed, and deployments have been made at speeds 
down to 40 knots. Usual operation is from approximately one ft 
above the runway or just after contact. 
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COMPUTER constructed by Engineering Research Associates from designs 
and specifications of Office of Naval Research and George Washington Uni 
versity. The computer was developed for application to problems in logistics 
Capable of adding 1,000—10 digit numbers and arriving at an answer in 0.5 
sec, the machine uses 3,500 vacuum tubes. Three 11 ton refrigerating com 
pressors cool the computer during operation 


STATOR for one of four motors being built by 
GE for the Moffet Field, Calif. supersonic wind 
tunnel that will be used to clock aerodynamic 
characteristics of aircraft and guided missiles. 
Each motor will generate 216,000 hp and weigh 
685 T. Stator in foreground is for a 5 hp motor. 


MEMORY DEVICE used in the logistics computer are stored in a 
magnetic drum. Data is stored in the form of electrical charges in cells 
located around the periphery of the drum, and information is read out 
by magnetic heads that show as the terminals of the wires. (Details of 
the construction and operation of such devices will be featured in the 
July issue of Product Engineering). The input unit of the computer 
receives its data initially from punched tape. An arithmetic stage per- 
forms mathematical operations on the input data and works in con- 
junction with the storage unit which holds intermediate results as 
they are computed. Output is in the form of punched tape which is 
converted later to typewritten data by a tape reading machine. 


I 








X-RAY IMAGE INTENSIFIER that produces 
images 800 to 1,000 times brighter than those 
obtained with a conventional fluoroscope. De 
veloped by Philips Laboratories, Eindhoven, 


Holland, the device has a curved fluorescent 
screen in direct contact with a photocathode 
inside the hemispherical end. A screen at the 
other end and an external optical microscope 
complete the construction. North American 
Philips Company, Inc. distributes the device 
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SILASTIC* helps Westinghouse score another FIRST... 
“COOKING without LOOKING” 


Engineers have been working for years 
to make a heat control system for electric 
range surface units that would forever 
banish pot watching. But it took 
Westinghouse, using a bit of Silastic, a 
thermistor, and a few relays and vacuum 
tubes, to perfect the “Electronic Eye.” 
This heat control system regulates the 
temperature so accurately that food can 
be warmed, boiled or fried without 
danger of burning or scorching—even 

if all the water is boiled away. 

The heart of the temperature measuring 
device, the thermistor, is embedded 

in Silastic paste for protection and 
heat transfer. Flexible Silastic insulated 
cable is used to connect the thermistor 

to the exterior wiring, and the 
Electronic Eye itself is isolated in the 
center of a flexible Silastic diaphragm. 
The Silastic components have stood up 
under exposure to boiling water, oil, 
grease, coffee and syrup, as well as 
accelerated life testing equivalent 

to 15 years of actual service. 


Performance proves... 


La}, works 


where other materials fail ! 


Many of the most able designers, like those Westinghouse 
men who made automatic cooking a practical reality, save 
time and money by trying Silastic first when they need 
rubbery properties at temperatures far above or below the 
limits of any ordinary rubber. And exceptional stability at 
both high and low temperatures is combined in Silastic with 
excellent resistance to outdoor weathering and good resist- 
ance to a variety of hot oils and chemicals. Further proof of 
the inherent stability of Silastic is given in this small graph 


Dielectric Lite During Aging at 275 C 





Strength -KV mils 





Dielectric 


. 
4 


M. REG. U. S. PAT. OFF, 


ATLANTA 
CHICAGO 
CLEVELAND 


eiduunae DOW CORNING 
CORPORATION 


WEW YORK 
WASHINGTON, D.C. Midland Michigan 


(Silver Spring, Md.) 


first in 
silicones 


Ceneda: Fiberglos Canada itd., Toronto « Englend: Midland Silicones Lid., London 


showing the effect of aging at 275°C (527°F) on the dielectric 
strength of Silastic. 


Dielectric strength measured with “% inch electrodes in air 
on two layers of Silastic R Tape, for example, average 0.475 
KV per mil. After 20 weeks of continuous aging at 275°C 
with both surfaces exposed in an air circulating oven, dielectric 
strength gradually decreased from a high of 0.601 to 0.485 KV 


per mil. 


That's the kind of performance that makes Silastic, the Dow 
Corning silicone rubber, unique among all rubbery materials. 
When you need rubbery properties at temperatures above 
150°F or below —40°F, or excellent dielectric properties 
in a resilient and flexible material specify Silastic. 


MAIL COUPON TODAY FOR DATA ON THE PROPERTIES, PERFORMANCE 
AND APPLICATIONS OF SILASTIC. 
DOW CORNING CORPORATION, Dept. R-6, Midland, Michigan 
Please send me: 
C) Silastic Facts 102, properties and applications of Silastic stocks and pastes. 
(C) Ust of Silastic Fabricaters. 
(_] “What's A Silicons?”, your sew 32-page booklet on silicone products and applications. 
Name Title 





Company 
Address 
City 
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Charts for Allowable Compressive Stresses 


in Aluminum and Magnesium Alloys 


Derived from theoretical procedures 
and test data given in NACA and air 
crait charts 
show the allowable compressive stresses 


company reports, these 
in both the elastic and plastic regions 
for structural elements. They are based 
compressive 


stress-strain curve that is applicable to 


on a_ non-dimensional 
all aluminum and magnesium alloys. 
The allowable stress is given in terms 
of non-dimensional parameters, 5 and 
B, which are Cry, the 
compressive yield stress of the mate- 
rial, the modulus of elasticity, E, the 
buckling cvefficient, K, the maximum 
stress coefhcient, M, and the geometry 
of the element. Types of allowable 
compressive stresses that can be ob- 
tained are listed Definitions 


functions of 


be low. 


2 
oO 


Oo 
0) 


Porameter, 


Stress 
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B. E. GATEWOOD 
Department of Mechanics 
USAF Institute of Technology 


and procedures are indicated for each; 
Ref. gives derivations and discus- 
sions. In each example, the geometry 
of the structual element and the mate- 
rial are assumed to be given so that 
E and o,, are known. Since K and M 
can be read from Figs. 3 and 4, B can 
and § 


> 


Fig. 1 or Fig. 2. 


from 
The value of S with 


be calculated obtained 
the known, o,,, gives the desired al- 
lowable stress as shown 
1 Compressive stress 
(o-) of flat plates 


plates in Fig. 1 with 


Coy b 
aie y KE ( t ) 


where 3, ¢, o,,, and E are given, K is 


buckling 


. 
Use curve for 


wb eoben = 3037 


\.. -/HTA 
---Euler's column 
— Stress strain 
\- ~~ Plotes, flanges 
--— Columns 
----- Johnson's porabola 
Eccentric columns 


| 


from Fig. 3, and o,, is the desired 
buckling stress 

max 
(o,,) Ol flat plates Us 
M 0.48, B and K as for compres 


sive buckling (1) 


a Compressiv« mum 


Fig. 2 with 


Then 
S 
Not that o o,, tor B 1.63 


3. Shear buckling 


Use Oxy 


stress (op) ot 


flat plates instead of o,, in 
procedure for compressive buckling 
(1) with K for shear from Fig. 3. For 
aluminum alloys o,, is approximately 
0.6 Oey 

4. Bending buckling stress (¢,,) of 
flat plates—Use 
for compressive buckling (1) with 


K = 21.6. 


Samm } rocedure as 


(continued on page 237) 


| | 
Fig | 


! 
Allowable Buckling- 


Stresses 


e= Column eccentricity 


A= Area 


7 Section modulus ~ 


| 
| 


1.2 16 2.0 24 
Geometry Porameter, B 


| 


2.8 3.2 
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with AUTOLIT 


Plastics 





@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technica! skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bidg., Detroit 2, Mich. + Bay City, Mich. 


Tune in “Suspense!"’ CBS Radio Mondays 
CBS Television Tuesdays 


PLASTICS e WIRE & CABLE e DIE CASTINGS « INDUSTRIAL THERMOMETERS 
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5. Interrivet buckling stress («¢,) 
Use Euler's column and 


with 


of flat plates 


Johnson's parabola in Fig. 1 


where th< plate 
thi kne SS, E. 


uv, is the desired buckling stress 


, the rivet spacing, /, 


and g,, are given and 


6. Column stress («,) for sections 
with stable cross-sections—Use Euler's 
column and Johnson's parabola, or 
Ac/l carves for 
Fig. 1 witl 


CCCCNITIC load ng, in 


ctfective column length, 
and 1 


Desired column stress is 0 


ere L’, the 


radius of gyration, o 


given 


Column stress (o¢,) of sections 


with local instability——Use Euler's col 


Johnson's parabola, or 


eAc/l carves for eccentric loading, in 
& 


umn and 


Fig. 1 with 


ee xa 7, 


(10) 


rom 


8. Bending cripp 
of sections with local instability 
Fig. 2 with M and 
B as in item 9. § 
if K tion ol 


tain 


is not known for the se 
1 value of B for each element of 
B in Fig. 1 
the stress for the clement and averag 
all elements (SeA/A) 


for th 


the section, use to optain 
to obtain «a 


section. If the section has 


lateral instability, then the above value 


must be reduced 
9. Compressive buckling _ stress 
(«,.) of sections with local instability 


plate curve in Fig. 1 with 


Ret 


Zivcn; o 


K in Fig. 4, and 


and o,, ar 
buckling stress 
10 Compressive crippling str 
(o,,.) of sections with local instab: 
Use Fig. 2 with M Fig 
B and K as for compressive bucl 


( tem 9) 


from 


with 
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Steel that REFLECTS 
Or EMITS Radiant Heat 


Source of 
RADIANT HEAT 


Under 900 degrees 
HEAT REFLECTION 


Armco ALUMINIZED Steel, the steel with a hot-dip 
aluminum coating, is used for either reflection or 
emission of radiant heat. 

At service temperatures under 900 degrees F, the 
aluminum coating is an excellent reflector of heat. 
Service at over 900 degrees F permanently changes 
the ALUMINIZED Steel from a reflector into an efficient 
emitter of radiant heat. That’s because the aluminum 
coating alloys with the steel base, forming a tight gray 
surface layer of iron-aluminum alloy. This also gives 


the steel an unusually good refractory coating. 


Armco Steel Corporation \c Moy 


WV 
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3393 Curtis Street, Middletown, Ohio 


Export: The Armco International Corporation 


Over 900 degrees 
HEAT EMISSION 


In its heat-reflection range (under 900 degrees F), 
Armco ALUMINIZED Steel is used for such parts as 
reflector panels for infra-red ovens, broiler reflectors 
and many other parts of ranges. In its heat-emitting 
range (above 900 degrees F) it is ideal, for example, 
in combustion chambers of oil and gas furnaces. 

Armco ALUMINIZED Steel is also widely used for its 
fine combination of heat- and corrosion-resistance. 
There are hundreds of applications, from automotive 
tail-pipes and mufflers to barbecue grills. 


Write for the booklet, “Armco ALUMINIZED Steel.” 
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Allowable Compressive Stresses in Aluminum and Magnesium Alloys (continued) 








oy ; | | 
|__"K"for Compression, Sheor, and Bending of Fiat Plates——— 


"mM" ond’K" Volues for Channels and Zees in Compression 
| 
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For bending, use K=2/6 M-formed in | M-extrusions 
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Buckling coefficient, K 
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"Mond "K"Values for Angles in Compression 
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High Speed Response In 


Electro-Mechanical Integrator 


Combining the advantages of me- 
chanical and electronic integrators to 
give features of high speed response 
and unlimited output, this electrome- 
chanical device is based upon the 
principle of a precisely controlled 
variable speed drive whose output 
speed is proportional to the input sig- 
nal that is to be integrated. Some of 
its applications are: integration of 
stress-strain curves; continuous process 
weighing; analysis of graphical data; 
and total water contents. 

The integrator assembly uses a ve- 
locity-servo circuit, in which a small 
variable speed controlled motor is 
coupled to a d-c tachometer, which in 
turn produces a voltage that is closely 
proportional to its speed. This tach- 
ometer voltage is compared against the 
input signal, and any difference or 
error between the two is greatly am- 
plified and made to operate the motor 
at such a speed as to eliminate the 
error. In this way the motor speed is 
always a linear function of the value 
of the inpat voltage. 

In addition, there is an electronic 
circuit in the amplifier which inte- 
grates instantaneously any transient 
error that may occur between the input 


signal and the tachometer voltage. This 
error might arise, as a result of a 
sudden change in the input signal, and 
because of the necessarily finite time 
for the motor to accelerate to the cor- 
responding speed. The action of the 
circuit causes the speed of the motor 
to overshoot sufficiently to cancel the 
previous error of integration. By this 
means, the final output integral may 


be accurately determined in spite of 
fluctuations of the input integrand. 
The output counter is so arranged 
that a full scale input signal will yield 
an integrating rate of 5,000 counts 
per minute. Calibration of the device, 
for a given full scale input, is made 
by adjusting the speed of the motor 
against the line frequency. The zero 
adjustment is made by another ten- 
turn potentiometer, and is obtained by 
causing the motor output to be sta- 
tionary for a given zero input signal. 
The motor drive is completely re- 
versible and the electronic circuits 
respond equally to either plus or minus 
signals. Therefore, the device will sub 
tract negative integrated values with 
the same accuracy as additive values. 
Integration of two independent sig- 
nals (x and y) with respect to each 
other can be performed, provided that 
they are in the form of mechanical 
motions or can be converted to me- 
chanical form. One of these motions, 
x, can be made to drive an auxiliary 
d-c tachometer, whose output will be 
a voltage proportional dx/dt. This 
voltage is connected across a potenti- 
ometer whose shaft is driven by the 
other mechanical variable y. Thus, the 
output of the potentiometer will then 
be a function of the form } = . 
If this new variable is integrated, 
the output of the integrator wil! be: 


: PT) dx J | 
[| dt | ” f= 
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Electro-Hydraulic 


Pressure Control 


Servo Valve 


Operating with supply pressures from 500-3,000 psi, 
this new pressure-control servo valve is used to regulate 
the differential pressure of hydraulic fluid at the output 
ports proportional to an electrical input signal. Its 
basic design gives linear operation throughout the entirc 
range. Principle applications are in high performance posi 
tion servos, velocity or speed control servos, and accelera 
tion or force regulators 

In application the valve is usually connected to either 
a hydraulic motor or actuator. These combinations produce 
torque or force servo controllers with high torque-to- 
inertia ratios and horsepower outputs. The inertia of these 
controllers is usually so low that the combinations may 
be considered good torque or force sources. As such they 
eliminate the stability problems due to the effect of system 
compliance. Thus, the performance of the servo systems 
is increased beyond the normal load natural frequency. 

Maximum differential pressure output of = supply 
pressure is obtained with an 8 ma differential current input 
to the two 700 ohm actuating coils. Power rating with 
3,000 psi supply is 4.2 hp. Weight of the unit is 1.4 
pounds. High power amplification is obtained with a mini- 
ature electrical torquer hydraulically connected to a pair of 
push-pull slide valves which regulate the output pressures. 

Other specifications are—temperature operating range: 

65 F to +-250 F; acceleration sensitivity: no measurable 


BY 





Ps * Supply pressure 
Pp * Return pressure 
P,P, *Controlled pressure 


i, 


Color code 





4 WYUéM; 


% 


PRODUCT ENGINEERS 


THE PC-1 SERVO VALVE, in addition to supplying the advan- 
tages of pressure control in a small unit, also has good static 
and dynamic performance characteristics. 


effect on pressure regulation at +10 g any axis; hysterisis 
maximum — 200 psi differential pressure; flow charac 
teristics: differential pressure droop at a flow of 3.6 gpm 
less than 1,000 psi; effect of supply pressure changes 
maximum shift in differential pressure for supply pressure 
change from 3,000 to 2,000 psi is equivalent to 0.5 ma. 
Typical applications are in the control systems of aircraft, 
guided missiles, rockets, radar antenna, fire control equip 
ment, automatic machine tools, and process control 
Standard Coy Inc 


1230 Poplar Pl., Seattle 44, Was/ 
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A SCHEMATIC VIEW of the valve. The electrical connections 
are 8 in. 4 wire color coded cable. Minimum burst pressures are 
7500 psi for pressure sections, and 3000 psi for return sections. 


FREQUENCY RESPONSE CHARACTERISTICS are shown on 
the graph as the transfer function of the differential pressure 
output and input current for two systems. 
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Hermetically Sealed Toroid Inductors 


A new series of inductors having symetrically wound 
toroids are said to have a higher degree of astaticism 
than in the older type having an adjacent pair of D-shaped 
coils. They have essentially no pick-up from a moderately 
uniform electro-magnetic field, and when energized, they 
produce no such field in their vicinity. Therefore, they 
may be used close to each other or to other circuit com- 
ponents. 

The new type 1482 toroidal inductors are wound on a 
low thermal expansion ceramic core having an elliptical 
cross section to avoid sharp bends in the winding. After 
adjustment, they are packed in granulated cork into a 
cylindrical cardboard carton, together with a small amount 
of silica gel to insure dehydration. The carton is supported 
on three wooden dowels and completely cast with a potting 
compound into the aluminum case. Uniformly supported 


and hermetically sealed, these inductors have a high degree 
of stability, aon their temperature coefficient of inductance 
is positive, and about 30 parts per million per degree C. 

These inductors are offered in 1-2-5 unit values, which 

rmits a direct comparison between them on a unity ratio 
Pridge. Inductance values extend from 100 ph to th 
inclusive. These are adjusted with a nominal limit of 
+0.1 percent of absolute inductance except the 100 ph 
and 200 uh units having a nominal limit of 0.25 percent. 

Due to the thermal insulation given by the granulated 
cork, the input power should be limited to 3 watts, which 
produces a 20 C temperature rise in the windings, and for 
precise work a limitation of 200 milliwatts, less than a 


1.5 C rise, may be taken. 


General Radio Co., 275 Massachusetts Ave., Cambridge 39, Mass. 





Small Fuel Pump Has 


Designed for engines of 250 hp maximum, this fuel pump 
has a displacement of 0.067 cu in./rev, and a rated capacity 
of 2 to 30 oa pet hour at 3,700 rpm with an outlet pressure 


of 15 psi. e excess flow, relieved through the relief 
valve, recirculates in the pump. 

The pump operates in either direction, and may be used 
with ordinary aviation gasoline or special blends. The 
pump is of the rotary vane type, positive displacement. 

A balanced relief valve is adjustable for any requirement 
of the engine between 8 to 20 psi, with the lower range 
available by using a lighter valve spring. A built-in by-pass 
valve aids fuel passage through the pump, as from starting 
and emergency source. 

The model RD-7420-B fuel pump is used in aircraft, 
and the RD-7420-AJ on matine engines. The me 
operate satisfactorily at speeds to 4,500 rpm, and have 
continuous flow at idling speed. 


Built-In By-Pass Valve 


Lear, Inc., Romec Div., Elyria, Obio 3 


CONTINUED ON PAGE 244 
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WICHIT 
LOW INERTIA 
Air-Tube DISC C 





For complete safety of the operator, spiit 
second disengagement is absolutely essential! The 


amazing disengagement speed of Wichita Air- ! SPECIAL 


Tube Clutches is due to minimum volume of air in aa 


tube and to Wichita Quick Release Valves. ~~) i e DISC CLUTCHES 


Wichita Clutches are operated successfully, on 
many types of equipment, all over the world and 
NOT ONE HAS BEEN REMOVED. This clone 
proves the superior performance of Wichita 
Clutches. Test a Wichita... you'll cee for 
yourself! 


® Soft, Smooth Engagement 
® Simple Design 
© 3 types of Po 
Low Inertia, Special Ventilated 
R : . WICHITA 
® Efficiency Engineered & STANDARD 
. Positively Ventilated a Air-Tube 
for Cooler Operation Fens, DISC CLUTCH 
® Extremely Long Life , . 
® Easier Maintenance 








UV; 


Censult your nearest Wichita Engineer 
for complete and detailed information. 
WICHITA DISTRIBUTORS 2 


Frank W. Yerline Co., Chicago, fil. 
Power Rig & Equipment Co., Inc., Long Beach, Calif. 
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Space Saving Indicators For Panel Mounting 


illy designed for pan | mount 


multiple purpose vertical 

s known as Mindicators, are 

graph or process control 

ers, and as direct 

a and thermometers. 

vn d as receivers for in 

control pancl boards, they 
transmitted pressure OF 5 to 

using individually calibrated 
ellows measuring clements 

iding thermometers are 

nm any scale range trom as 

low as 00 F to as high as 1,000 F, 
hese thermometers are equipp d with 


viral bourdon tubes, and flexible stain 





yf 
less braid armored capillary connecting 





r any length to 150 feet 
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Moving-Scale Indicator Increases Reading Accuracy 


The prol lem of 


ndicating device that consists of a 
a fixed horizontal! hairlin 


the current model, the total 


behind 
On 


giving a reading accuracy of better than one 


when scale divisions are § in apart 


calibrated in any 
ot 5.5 to 1 


an be 
range 


feet from the primary instrument with no loss in accuracy 
ind at greater distances with special alignment 
The current model is designed for use with the model 


54-OLX 
by 
electronic 


Ratotronk 
The 


system, using 


flow meter and 
this company 
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made 
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float The 
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A LOCKNI 
galvanized, 


r that can be hot-dipped 
does not require bolt ten- 
and can be removed 
replaced any number of times 
without destroying its locking power. 
The locking insert is a slightly ellipti- 
al, heat-treated retainer ring. When 
the nut is applied, the bolt forces the 
retainer into the round, causing the 
retainer to grip the bolt. Sizes are 
from % to 1% inches. The Security 
Locknut Corp., North Ave. & 15th 
Ave., Melrose Park, IIl 


sion to stay put, 
and 


THE NEW DESIGN OF A 
WRENCH is said to differ from most 
conventional types in that: it is a 
torque-limiting device (releasing auto 
matically at proper setting), and not 
a torque-indicating device (using dials, 
pointers, and scales); it uses a fully 
enclosed precision spring under com 
pression as the principal torque-con 
trolling element, it uses a micrometer 
type adjustment; and models with a 
built-in reversible ratchet head do the 
work of both a ratchet and torque 


TORQUI 


wrench. Desired torque is set by turt 
ing the handle, just like a micron 
When the right torque is reached 
pulling the handle, the wrench rel 
and signals the operator with a 1 
Upon removal of pressur 
torquer re automatically 
next operation. Six models ar 
able, three with ratchet head at 
with plain head 
or 10-150 ft-lbs 
j Plomb Tool Co., 


& Santa Fe, Los Angeles 54 


action 


sets for 


( apac itics are 

Drive sizes ar R OF 
Washington 
Cal 


inch 
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Many similar reports of outstanding 
Hy-Pro Phillips Bit results from these bits are available 
#H-440-2 & Holder to you. Call today for full details. 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 
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Sheet Metal Fastened 
In One-Step Operation 


By inserting a special punch and die, any punch press 
may be used in a new process known as Metalacing, which 
fastens sheet metal together without the use of rivets, bolts, 
welds or solder. The punch and yieldable die are made 
in a range of sizes that will fasten sheet metal up to } in. 
thick in one operation 

The manufacturers claim that one of the features of 
the process is the reduction by almost one-half in the 
length of time required to do a job, because punching, 
drilling, alignment, and riveting are eliminated. The pro- 
cess will work with any material that can be sheared, drawn, 
and upset, and will fasten different metals together, 
such as steel and aluminum. Strength and holding quali- 
ties of metalacing are said to compare favorably with 
conventional rivets. 

In operation, the impact of the punch on the metal and 
die results in a shearing action that makes a double incision 
in the two sheets of metal being fastened. The metal 
between these cuts is forced down between the die’s mov- 
able jaws, with the force of the impact spreading the 
depressed metal sideways. This makes a permanent fas- 
tening wedge or button under the surface of the bottom 
sheet. The impression is rectangular in outline, which 
will prevent it from pivoting, and as the fastening has 
the same make-up as the parent metal, it may be sawed 
or re-worked. 

Some applications are: pipe and duct manufacturing; 
sheet metal vom fe truck, train, and airplane body plants; 
and heating and ventilating work. 

Top and bottom views of the metalaces shown in the 
illustration at right, bottom are jy in. wide and ,%, in. 
long. The material is galvanized sheet steel Jy in. thick. 
In the illustration at right, top is shown the punch and 
die, and a cross-section of the metalace. The material 
shown, magnified, is 5 in. stainless steel. 


Crockatt Engineering Co., Phelan Bldg., San Francisco, Calif. 





Precision Slide-Wire Multi-Turn Potentiometer 


A new slide-wire multi-turn potenti- range of from —55 to —71C, has a__ turn, and 50 to 250 ohms per turn are 


ometer is now available in precision 
grades of +0.05 percent and +0.025 
percent linearity, with both independ- 
ent and zero based linearity ratings 
and closer rotational tolerances of plus 
one deg. and minus zero degrees. 

Known as the model 85171A Spiral- 
pot, its features include: infinite reso- 
lution; low operating noise level; a 
low starting torque of 0.6 oz.-in.; min- 
imum inertia eae: and a long life 
of one million cycles, equivalent to 
20 million rev. in a 10-turn unit. 

It will operate in a temperature 


stainless steel shaft rotating in ball 
bearings, and will operate with rota- 
tional shaft speeds up to 500 rpm. 
Syncro or threaded hole mounting. low 
capacitance and inductance effects, 
high insulation resistance and positive 
end stops are additional features of 
the unit. Diameter is 1.75 inches. 
The spiralpot will operate under a 
steady state acceleration of 100 G's in 
any axis and will meet specifications 
under vibrations of 10 G’s from 55 to 
1,000 cps. Wattage dissipation at 25C 
is 5 watts, resistances of 2 ohms per 


available in from one to ten turn po- 
tentiometers. 

In addition, a 14 in. dia. multiple- 
section potentiometer 1s available in 
assemblies of one to six sections with 
a six section unit requiring a torque 
of 0.6 oz.-in. Mechanical shaft rota- 
tion is 360 deg. continuous. Resistauce 
values from 500 to 70,000 ohms per 
section are available. Each section will 
dissipate 2 watts at 25C. 

G. M. Giannini & Co., Ine 


117 E. Colorado St., 
Pasadena 1, Calif. 
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Give DOT the job of keeping your fastening methods 
up to scratch. A survey of your assembly operations may 
reveal costly fastener deficiencies that could be remedied 
simply by using special-purpose DOT fasteners specifically 
designed for their jobs. 


With wide experience in the design and volume production of special 
fasteners for use in automobiles, aircraft, electronic apparatus, 
appliances, furniture ... United-Carr’s engineering staff 
is ideally equipped to serve you. 


It is important, however, to call in United-Carr before your new 
designs are frozen for production. It is in the planning stage 
that you can make most effective use of our specialized services. 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Massachusetts 


MAKERS OF FASTENERS 
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Measures Circuits 


A new way to accurately test the 
secondary voltage of and 
other circuits requiring meter current 
corrections has been made _ possible 
with the design of the model 105 
Meter Matcher. 


curace 


synchros 


This device is an ac- 
frequency amplifier, 
when used, relieves the circuit 

being tested from supplying the usual 
power to the measuring voltmeter or 
wattmeter, almost eliminating the er- 
rors caused by meter currents 

In operation, the circuit to be tested 
is connected to the input of the meter 
matcher, and the output is connected 
to a voltmeter or the voltage coil of a 
wattmeter. The instrument's input cur- 
rent 1s 150 microamperes maximum, 
and its output supplies the 0.05 to 0.07 
amp which most dynamometer instru 
ments require for full scale deflection 
The meter current, which in some 
cases is larger than the normal circuit 
current, is eliminated from the circuit 
which is under test 

The device will develop 150 volts 
rms across a 2,000 ohm resistive meter 
load, and adds a 0.15 percent maxi 
mum error to the measurements. A 
large amount of negative feedback is 
used to reduce the effective output im- 
pedance to approximately one ohm in 
series with 15,000 microforads. 

I he output and input voltages are 


power 
which, 


in phase except for the small displace- 
ment caused by the meter current in 
the internal impedance, 0.006 
deg for a 2,000 ohm load 
Connections for 15, 75, 150, 300, and 
600 volt inputs are installed, with an 
output of 150 volts in each case, giving 
a 150 volts voltmeter or wattmeter an 
effective 


about 
resistive 


range of full-scale voltages 


from 15 volts to 600 volts 

Besides the testing of synchros, the 
amplifier has such uses as: measuring 
both linear and non-linear 
when meter currents introduc 
not easily computed; increasing meter 
sensitivities; and a signal amplifier 

Keathi In 
gie Ave leveland, Obi 


circuits 
errors 


‘rument 


3868 Carne 





Heavy-Duty Type Balanced Mechanical Seal 


Withstanding pressures up to 1,000 
psi, a new heavy-duty mechanical seal 
has been designed so that it may be 
used in conventional stuffing boxes. A 
packaged unit, the seal is preassembled 
on a sleeve for installation 


Using a rotating sealing washer 
and a floating stationary seat, bal- 
ance is accomplished by lowering the 
washer face to a point where the stuff- 
ing box pressure ts not exerted against 
the sealing area. 

The rotating assembly consists of a 
retainer positively driven by the sleeve, 
with the washer driven from dents in 
the retainer. The assembly is held in 
contact with the lapped face of the 
seat by multiple springs around the 
sleeve at the back of the retainer 

Sealing between the sleeve nd 
shaft, and between washer and sleeve 
is accomplished with O-rings. 


1800 W’. Cuyler Ave 
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Linecher 
LOCKNOT 


Wherever VIBRATION 
HIGH TEMPERATURE 
up to 1600° 
CORROSION 
TENSILE STRENGTH 
RE-USABILITY 
are factors! 


To meet the needs of designers for a single 
fastener combining all these stringent char- 
acteristics, Klincher Locknut was developed. 
Punishment meted out to bolt connections 
on today's jet and conventional aircraft 
engines, racing cars, Diesel engines and 
equally severe applications, demands a lock- 
nut like Klincher. Its one-piece handling 
offers many production-line and mainte- 


nance advantages. 


Inquiries invited regarding specialized locknut 
problems. Write for data and experimental samples, 
giving size and application. 


Clinch , 
4 tocknur corp. 


2132 MHLSIDE AVE. INDIANAPOLIS, INDIANA 


= g & te | a <> 


Free Prevailing Shank Weld or Rivet Gong Chonne!l 
Running Torque Nut Free Running Free Running 


Nationa! Fine and National Ceerse Threods 
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Miniature, Carbon-Film, Precision Potentiometer 


in diameter by 44 in 
carbon-film, precision potentiomet 
will permit mathematical 


the performance of sine-cosine, logarithmic, trigonometric, 


Measuring 1.', in 1} in length, a 
of infinite resolution 
such continuous operations as 
square and square-root functions without loss of resolution. 
and is said to be the smallest 
potentiometer ever produced to permit such operations. 

A new method of depositing the carbon film on the 
resistance the infinite resolution 
of the potentiometer as well as a low noise-level per- 
formance. 


The device weighs one ounc 


element makes possibl 


A special internal trimming method results in increas d 
accuracy non-linear Com- 
pensation for shunting effects from subsequent circuit ele- 


ments is made 


for either linear or functions. 


by the non-linearizing of the resist- 
ance element of the loaded potentiometer so as to rcstore 
the potentiometer to the desired voltage ratio. This internal 
trimming Operation is pe rformed at the time of manufac- 
ture to the loading conditions. It often makes it 
possible to eliminate isolating or coupling amplifiers. Taps 
can also be used without changing the local voltage ratio 

Either single or multiple assemblies of the potentiometer 
are available. In ganged assemblies, nested units on a 
common shaft have no backlash and a increase 
in starting torque and shaft run-out. Each additional circuit 
increases the length of the potentiometer by } inch. 

This type 105 potentiometer 
amplifiers, gyro pick-offs, and 
energy capabilities. It is 
ambient temperatures. Its low 
and operations at high speeds 

The standard mounting arrangements of the potenti- 
ometer 105 are of the synchro type. Different mounting 
features and pigtail terminal arrangements are available. 


poss lle 


meet 


minimum 


may be used with torque 
similar problems of low 
suited for use in 
torque permits long life 


also severe 


The model 105 potentiometer is shown in the illustra- 
tion in two versions. The smaller version incorporates a 
single type 105 resistance element, and measures }} in. 
in length, not including the shaft. The other unit, which 
has three resistance elements, shows how in ganged assem- 
blies, each additional circuit increases the length of the 
potentiometer by } inch 

Precision depositing of a carbon film has also been 
applied to translation potentiometers and special mechanical 
shapes for potentiometers and disks for RF attenuation 
applications have been designed 


Micromax Co., 1964 Utica Ave., Brooklyn, N. Y. 





Combination Fluid-Shaft Motor, Brake, and Drive 


Consisting of 1 magnetic brak a! 


ag c brak otor with an internal 

fluid coupling; a second magnetic brake; and a gear reducer, 

a new fluid-shaft Motoreducer is able to give fluid-cush 

ioned stops, as well as starts, with the added advantag« 

of a holding brake 

One 
her 


of 


Its 
pendulum motion of the 
load through smooth acceleration and deceleration, yet 
permitting a stationary holding action at any point 

In this example, the operating sequence is as foilows: 
(1) the energized motor transmits power to the load 
through the fluid coupling; (2) after travel, the load is 
decelerated through the fluid coupling by the magneti: 
brake mounted on armature; (3) at this point, the load 
can be held stationary by application of second brak 
mounted between coupling and gear reducer. If deéSired, 
this latter brake can also be used for braking when the load 
is still in motion. 

Additional luid-shaft motors, brak 
and drives, in a wide range of hp and rpm ratings, ar 
wvailable to handle specific load requirements 


the applications is with a crane travel drive. 


us is in eliminating the 


combinations of 


Re ul ind Electric Ce 
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No wonder your shop squawks, these days, 
about every job that calls for skilled 
“Where'll i get the OPERATORS operators: 

for 12 reams per unit?” What can you do about it—without sac- 
rificing product quality? Well, you can 














"COMPO" and "POWDIRON'’ bearings 


(porous bronze) (sintered iron) 


They need no reaming! A simple press fit sizes them to accurate as-installed |.D. 
Most of the time, they do away with the need for oil holes 
and fittings. That cuts out drilling and tapping operations. 
Tell Production how these bearings speed up output. 
Tell Management how they reduce costs. 


Tell Sales how long they last, with little or no attention. 


You'll find oll the facts you need on these oil-retaining bearings— 
products of Bound Brook powder metaliury—in our bulletins on advantages, 


application, installation, sizes. Just write for your copies. BOU Be BROOK 


Buy Bound Brook OIL-LESS BEARING COMPANY 





Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 
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Oil-Actuated Clutch Needs No Adjustment 


Available in single and duplex models, a new oil-actuated 
multiple plate cluich has been designed with such features 
as: no-adjustment ; higher, more constant torque capacity; 
more compactness; adaptability to remote control; longer 
wear life; and snap rings for easy disassembly. 

The new clutch design is based on the generally stand- 
ardized type of mechanically actuated clutch, incorporating 
an integral oil cylinder to clamp the plate stack. 

The main feature of the clutch is that no adjustment is 
required to compensate for friction plate wear, since the 
floating or pressure plate is the ram of the cylinder. As 
the plate stack wears, the ram travel increases automatically. 

Also, the torque capacity of the clutch for any given oil 
pressure is always constant, permitting the use of a smaller 
clutch. The design of the clutch permits the torque capacity 
to be directly proportional to the applied oil pressure, since 
this pressure creates the clamping force 

The manufacturers claim that compared with the conven- 
tional mechanically actuated clutch, the oil-actuated design 
has other advantages where remote control is desired. The 
new clutch design needs only a selector valve and a seal, as 
compared to the conventional throwout fork, operating 
shaft, hand lever, and a means to grease the throwout collar. 











Small Limit Switch Has High Electrical Rating 


An industrial limit switch designed to make possible 
more inexpensive circuit controls by minimizing the need 
for relays in automatic sequencing or interlock operations, 
has a die-cast case and integral plunger-type actuator, and 
is available with either constant or one-way momentary 
contact action. 

The switch, type ES4-], with the constant contact action, 
completes a circuit as the switch is actuated, and breaks 
the circuit as the actuating force is removed. When actu- 
ated, the one-way momentary contact model sends an 
electrical impulse, and then opens the circuit for the rest 
of the plunger’s forward movement. The switch is not 
tripped as the plunger returns to its original position. 

The switch has an electrical rating of 10 amps at 125 v 
a-c and long life; and is available with a single-pole, 
double-throw circuit arrangement only. Mounting is versa- 
tile, and the switch is wired into a circuit through a standard 
industrial conduit connection. Clearance dimensions, in- 
cluding knob actuator and conduit connector are 33 in. x 
2% in. x 13 inches. Its small size and adaptable mounting 
makes for convenient location. 

The switch is also recommended for use as a safety 
device. With two switches of this type connected as inter- 


lock switches in the control circuit of a punch press, the 

worker must depress both switches with his hands before 
the press will operate. 

Electro-Snap Switch & 

1218 West Lake Sz., 


Mfg. Co. 


Chicago 24, Ill. 





SERIES E PRECISION RESISTORS are 
non-inductively wound on nonhygro- 
scopic ceramic bobbins with resistance 
wire having a low temperature coeffi- 
cient. Units with resistances of over 


800 ohms are wound with Evanohm 
alloy, and those unc 
wound with Manganin. 
produce low thermal E.M.F. against C. 
copper. Standard tolerance is one per- 


ler 800 ohms are 


cent, with tolerances up to 0.05 per- 
cent also available. Standard tempera- 
ture coefficient is 0.000025 per degree 
The Hycor Co., 11423 Vanowen 
St., North Hollywood, Calif. 


Both alloys 
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ROASTERS 


TYPE R thermostats give clean, positive make and 
break of circuit. Also used in range warming . 
compartments, low-wattage water heaters, 


and electronic devices requiring a high A 
degree of temperature control. ~ ST” 


TYPE S thermostats feature clean, 
positive make and break. ~~ 
Electrically independent bimetal = 

4 






STEVENS 


prevents artificial cycling for 

longer thermostat life. . : 
Available in adjustable and 
non-adjustable styles ° 
precalibrated for 

your product. 


SNZAGLS 


STEVENS thermostats make appliances 
perform better—longer 


REFRIGERATORS 


TYPE W thermestats give snap-action 
make or break on temperature rise. Used 
widely in butter-warming compartments, 
B electronic devices, rectifier fans, and 
apparatus requiring sensitive, precise 
control of high-wattage heater loads. 


PERCOLATORS 


TYPE M thermostats have bimetal disc that gives 
quick make and break in appliance, apparatus 
and electronic applications where close control 
and compactness are essential. Open, hermeti- 
cally sealed, or neoprene-protected styles for 
severe dampness. 


a 
a 
* 
? 
» 
fn 
a 


SNZAALS 


Stevens mokes the largest line of bimetal thermostats in the 
industry — several hundred styles in all. So even if you have an unusual 
design problem, check with Stevens first. Probably a standard Stevens 
thermostat will fill the bill for specifications, price and delivery —and at 
the same time insure the performance and life of your product. A-s617 


STEVENS , ‘ 
manufacturing company, inc. mansrieo, ono 
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Electrical Resolvers For Computing Systems 


Composed of a resolver, a hi-gain amplifier, and a sum- 
ming network box, a new electrical resolver system for use 
in computers and computing systems is capable of oper- 
ating with accuracy over a wide environmental range. 

The network box combines its inputs for introduction 
into the hi-gain amplifier; the amplifier feeds the resolver, 
either the basic resolver or the vector solver type; and the 
outputs of the resolver are the desired functions. 

This resolver system operates accurately at temperatures 
from —60 to +160 F; and is standardized to permit inter- 
changeability without upsetting the system. Flexibility is 
made possible through a choice of network boxes and 
amplifiers 

Specifications for the size 31 and 23 resolver systems 
are: frequency 400 +5 cps max; input voltage, 0.25—12.0 
max; input impedance, 1.0 megohm; transformation ratio 
(at 8.0 volts input), 1.0000/0 deg 0 min; variation of 
transformation ratio with input voltage from 0.25 v— 
12.0 v, +0.06 percent for size 31 system, +0.1 percent 
for size 23 system; variation of transformation ratio with 
change in temperature (—60 to +160 F), +0.05 percent 
for size 31 system, -+0.1 percent for size 23 system; maxt- 
mum error of sine value during 360 deg rotor rotation 
(any one input voltage), 0.00060 for size 31 system, 
+0.00070 for size 23 system; max. error of cosine during Reed tesweament Co.. 
360 deg rotor rotation (any one input voltage) +0.00100. 31-10 Thomson Ave., Long Island City 1, N. Y. 





Pressure-Operated Manually Reset Valves 


Used where hazardous locations prohibit electrical con- 
nections, a mew pressure-operated, manually reset valve 
has been designed for application in oil refineries, gas 
plants of all types, and other plants. 

This model 8035 valve is available in two, three, and 
four-way construction, operates on loss or application of 
pressure, and requires no electrical power. 

The two-way model comes in bronze, cast-iron, steel, and 
stainless steel for water, air, chemicals, oil, steam, and 
corrosive liquids and gases with sizes ranging from j to 
6 inches. Maximum temperatures: bronze, 350 F; cast- 
iron, 450 F; steel or stainless steel, 600 F. Maximum pres- 
sures range from 600 psi for the j in., to 5 psi for the 
6 in. valves. Standard normally closed valves are manually 
opened and trip closed upon loss of pressure; optional 
design is to trip closed upon application of pressure. 

The three-way valve is furnished in } through 4 in. pipe 
sizes in bronze, cast iron, steel, or stainless steel for air, 
water, chemicals, oil, steam and corrosive liquids and gases. 
Maximum pressures: 500 psi for the } in. and 150 psi 
for the 4 in. size. Metal or resilient type seats are used. 

The four-way valve sizes range from } to 3 in. all bronze 
construction. Valves are suitable for pressures up to 250 
psi and temperatures up to 300 F. Suitable for control 
of air, water, oil, and non-corrosive gases and liquids. 
Valves can be furnished with auxiliary switches for indi- 
cating lights and electrical control circuits. For special 
applications where electrical connections are permissible, 
these valves can be used with a pilot solenoid valve Automatic Switch Co., 385 Lakeside Ave., Orange, N. J. 
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FAFNIR 


BALL BEARINGS 


MOST COMPLETE 
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LINE 


IN AMERICA 


LOOKS SIMPLE 


WAIT TILL YOU HEAR 
WHAT IT DOES! 


J 


High-speed, remote controlled router made by 
Ekstrom, Carlson & Company, Rockford, Illinois. 


You guessed it. This is a blueprint of a spindle head. 
It shows the arrangement of Fafnir Super-Precision 
Ball Bearings . . . a single bearing at the top 
dup!exed bearings at the work end. 

What's unusual about it? Listen to this. . . 


The spindle head is part of an Ekstrom, Carlson 
high-speed, remote-controlled machine that .template 
routes through l-inch aluminum plate with a single 
pass and at cutting speeds as high as 90 inches per 
minute. It is driven by a 30 h.p. variable speed motor 
and operates up to 15,000 r.p.m. The radial load on the 
bearings is as high as 500 to GOO pounds. The 
spindle head takes tool bits with diameters from 
5/16” to 3/4”. 

Although the top design achievement of this new 
machine tool is its electrically-controlled hydraulic 
feed mechanism, the spindle bearing application is 
no ordinary accomplishment. Fafnir engineers worked 
hand-in-hand with Ekstrom, Carlson engineers to 
make it successful. Another example of the Fafnir 
“attitude and aptitude”... a way of looking at 
bearing problems from the designers’ viewpoint, an 
aptitude for supplying the right bearing to fit the 
need. The Fafnir Bearing Co., New Britain, Conn. 





continued 





Graph Data Converted Into Electrical Impulses 


The Logrinc digital graph follower shown consists of 
a combination of the digital plotter and the necessary 
photo-electric and electronic components for automatically 
tollowing curves and converting the data into electrical 
impulses. The unit serves as a combination input and 
output device for digital computing equipment, in addi- 
tion to other uses. 

Working as an output device, it will plot any two vari- 
ables against one another, each electrical impulse received 
causing an incremental movement of the pen. As a fol- 
lower, it will handle any continuous function, including 
those which have infinite slopes. 

The follower has two general modes of operation. It 
will either follow the curve at a maximum rate and deliver 
electrical impulses corresponding to incremental move- 
ments on both axis, or it will allow motion on one axis 
to be externally controlled. In this latter operation, incre- 
mental changes along one axis are fed from an external 
source, and the automatic follower produces electrical im- 
pulses to correspond with resulting motion on the other 
axis. 

The follower may be used as an input and output device 
for digital differential analyzers. With a digital computer, 
the follower may be used as an input or output device for 
any general purpose digital computer which can be coded 
to accept or deliver incremental information. Used in con- 
junction with the necessary counting and holding circuitry, 
the device will plot curves from punched cards or tape, or 
will make up cards or tape from a given curve. 

Operating as a follower and accepting motion on one 
axis as an input, delivering corresponding motion on the 
other axis as an output, the device can replace entire sub- 
routines for generating desired functions in digital com- 
puting systems. And when used with an additional Logrinc 
plotting drum, it can digitally transmit empirical curves 
by wire or radio. 

Also, the plotting drum may be equipped with sprocket 
drive which will enable the follower to plot or follow con- 
tinuous curves of indefinite length. Even without the 
sprocket drive, curves of some length may be handled by 


The follower will give digital output information to an 
accuracy within the smallest increment of the plotter. The 
two increments usually used in the plotter are 1/100 or 
gy inch. 

Curve Requirements: With the digital graph follower, 
any line down to approximately 1/100 inch in width may 
be followed, but the line must be dark in color. The 
follower can be set to ignore grid lines provided there is 
sufficient contrast in intensity between the grid lines and 
the curve to be followed. 


allowing the paper to wind up several layers on the drum. 


Logistics Re earch, Inc., 


Pacific Ave., Redondo Beach, Calif. 


South 





Small Quantity Fluid Flow Control 


A purge rotameter, designed for use 
where small, flow meters are needed 
to indicate and manually control small 
flows of fluids with good reproduci- 
bility, has a flow control valve that 
gives sensitive control of fluid through 
the meter over the entire flow range at 
differential pressures between 1 to 100 
psi across the control valve. 

Typical applications include the in- 
dication of: flow of supply air in 
bubbler type liquid level measuring 
installations; flow of purge fluid, gen- 
erally water or air, in the pipelines 
connecting orifices, venturi tubes, or 
nozzles to differential head flow me- 


ters; flow of transparent purge fluid to 
slight glass indicators of rotameters 
measuring the flow of opaque fluids; 
flow of sample fluid to measuring in- 
stallation for continuous chemical 
analysis of fluids. 

Purge rotameters are small size vari- 
able area type flow meters for low flow 
ranges. The rate of flow of the fluid 
passing through the meter is indicated 
by the position of a ball float moving 
in the tapered glass meter tube verti- 
cally installed in the meter. The rate 
of flow is read in reference to the 
center of the ball float on a scale 
mounted alongside of the meter tube. 


A back flow check valve prevents 
back flow of process fluid into the 
purged apparatus if the pressure of the 
process fluid should exceed that of the 
purge fluid, or if the meter tube is 
removed from the meter body. The 
meter is suitable for mounting on in- 
strument panels and in larger instru- 
ment cases. hey must be installed in 
a vertical position, and can be installed 
directly in pipelines, on instrument 
panels or in instrument cases. A one- 
piece meter body protects the glass 
meter tube. 

Schutte & Koerting Ce 
Cornwall Heights, Bucks County, Pa. 
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iT YY... one of many important 
properties found in combination in Spaulding Fibre products 





Products in the Spaulding line display a unique array of electri- 
cal, mechanical and chemical property combinations which give 
them almost unlimited versatility. 


Machinability, for instance, may be cbtained in combination with 
one or more of the following properties: electrical insulation, arc 
resistance, deionizing properties, structural strength, resistance to 
wear and abrasion, good forming, light weight and chemical 
inertness. 


This versatility accounts for the fact that the parts we fabricate 
from Spaulding basic materials cre found in everything from wash- 
ing machines to welding equipment, from radios to railroad cars. 


To find out how Spaulding products may contribute greater effi- 
ciency to your own preduct without extra cost, or do the same 
or a more efficient job at lower cost, mail the coupon for the 
Spaulding handbook or consult your nearest Branch Sales Office. 








FIBRE COMPANY, INC., TONAWANDA, N. Y. 
_— 





SPAULDING PRODUCTS FOR INDUSTRY 


VULCANIZED FIBRE: In sheets, rods, tubes and fob- 
ricated parts 

ARMITE: Thin insulation (Fish Paper) in sheets, rolls, 
coils and fabricated parts 

SPAULDITE: (Laminated Phenolic Plastic) in sheets, rods, 
tubes and fabricated parts 

SPAULDO: Motor Insulation in sheets, rolls, coils, slot 
cells and other fabricated parts 

SPAULDING FIBRE BOARD: In sheets and fabricated 
parts. 

SPAULDING T BOARD: A superior Transformer Board, 
in sheets and fabricated parts 


MATERIALS HANDLING EQUIPMENT: Factory trucks, 
Boxes, Borrels, Trays, ete. 


SPAULDING FABRICATING FACILITIES 


Spoulding’s fabricating facilities for these products are 
unsurpossed the world over. You can save time and 
money by letting us do your fabrication. We'll be glad 
to quote on specific jobs without obligation to you 





Mail Coupon FOR FULL INFORMATION 





SPAULDING BRANCH SALES OFFICES 


BOSTON 16, MASS. 
585 Boylston St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 


PHILADELPHIA, PA. 
702 Federal St. 
Comden 3, N. J. 


ST. LOUIS 5, MO. 
34 North Brentwood Bivd. 


BRIDGEPORT 5, CONN. FORT WAYNE 6, IND. 
2889 Fairfield Ave. 2301 Fairfield Ave. 


CHICAGO 25, ILL. 


ee ee 


SPAULDING FIBRE CO., INC. 
TONAWANDA, NEW YORK | 


Please send me by return | 
mail my free copy of the new 
40-page Spaulding Handbook 





4770 Lincoln Ave. 


CHICAGO 38, ILL. 
5604 West 63rd St. 


CLEVELAND 14, OHIO 
2108 Payne Ave. 


CLEVELAND 16, OHIO 
19935 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 Seovth Ludlow St. 


LANSING 10, MICH. 


2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhoven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N. Y. 


384 East 149th St. 


NEWARK 2, N. J. 


965 Broad St. 


TONAWANDA, N. Y. 
310 Wheeler St. 
LOS ANGELES 5, CALIF. 
C. D. LaMoree 
1325 San Julian St. 
BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 
TORONTO 18, ONT., 
CANADA 


h. A. Andersen & Co. 
28 Jackson Ave. 


Nome 
Company 


Address a 
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Dial Feed Table With Positive Lock 


New model dial feed tables having 
tohde i 
iValia I) 


i-6-8-12 and 24 sec ol 


a positiv lock featur ar 


the standard 
indexing positions The feature of thi 
table 
rid 


is that the top plate cannot over 


and lose index under severe con 


ditions of operations This ts acce 
plished by use of 
| 


an auxiliary 
built inside th 


table wh 


function is to bring into a toggling | 


cylin ler 


a set of il memb 
which lock the feed pawl to the rach 

A hydraulic check 
accessory and gives a controllabl 
I effect at the 


requiring sn 


sition, mechani 
is offered as 
sho 
end Or cV 


adsorbing 


ooth Opel 
Accuracy of the indexing is sa 
0.002 measured at the 
ery of the 11 inch top plate 
Two models are available, 11 FA 
ind 11 FB. Model FB is identical t 
model FA except for a two-way valve 
and a pilot timer valve to make the 
table operate fully automatically. 


inde x stroke 
tion 


to be perip 


A. K. Allen ¢ 


.. Brooklyn 22, N. Y 





Chain Pulse Amplifier Has Greater Bandwidth 


fast rise time 
without overshoot, and high output 


volt ig 


Greater bandwidth, 
ire some of the features of the 
new model 214B chain pulse amplifier 
Fourteen GAHG6 tubes are used to ob 
tain the maximum catput voltage of 
125 volts over a bandwidth of 200 cps 
to 90 mc. The amplifier has a pulse 
30 decibels and a rise time of 
The 
s flat within 14 db 


Its 


pain of 
| : ) 
r than 0.0( 


pett onds 
freque ney respons 


ros¢ 


DIVO SO phase re 
within the pass band 


from 


cps to 
spons IS lineat 

Th 
Ol the coaxial cablk 
fit the neck of a 


be connected to ot! 


the end 
and is designed to 
ray t 


1ecr equip! 


output conn 


tion 18 a 
cathode the or 
nt with 
out alteration or special connectors 
Two output impedances ar vilabl 
5,000 ohms. The 180 
ohm input impedance is designed to 
approximately match th 
of the model 202P wide band chain 
amplifier, a number of which may bx 
used as preamplifiers to the model 
214B when more gain is required 
The fast rise time, and stability of 
the 214B make it useful in the study 
of fast pulses in radar, nuclear radia- 
tion, television, and UHF research 
Because it has good signal noise to 


500 ohms and 


impedances 


ratio, it may be used in narrow band 
as well as broad band application. Its 
design shields the amplifier and sta 
bilized power supply, and may be« 
placed beside a cathode ray tube when 


used in the construction of a broad 
band oscilloscope or synchroscope 
Spencer-Kennedy Labs, Inc., 


186 Massachusetts Ave., 
Cambridge 39, Mass 
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= an Irvington 
PLASTIC INSULATING TAPE 


with the heat- and oil-resistance of 
Temflex’105 Tubing 


Here is a new addition to the Irvington family of insulating tapes — 
Temflex 105 Plastic Tape, based on the same formula that has made 


Temflex 105 Tubing the leader where service calls for continuous 
operation in air at 105° C.— or in oil at 90° C. 


Temflex 105 Tape is strong and flexible — possesses exceptional 
elongation. It can be easily hand wound over bus bars, coils, cables 
—even over very irregular surfaces — or can be used in taping heads. 

Temflex 105 Tape frequently offers substantial savings as compared 
with varnished cambric. Easily baked to a homogeneous mass, it also 
offers cost economies over pressure-sensitive tapes. 


Made in thicknesses of .007”, .010” and .012”; widths from 4” to 34”. 
Dielectric strength as high as 1200 vpm even at 100° C. Tensile 
sisengths up to 3100 psi—elongation 165% to 240%. 


You probably know Temflex 105 Tubing — you'll certainly want to learn 
about Temflex 105 Tape. Mail the coupon for technical data sheet. 





Send this convenient coupon now Irvington Varnish & Insulator Company 


10 Argyle Terrace, Irvington 11, New Jersey 


cs 
Gentlemen: 
round 1) ff Please send me technical data sheet on your new 


Temflex 105 Tape. 


Name Title 
VARNISH & INSULATOR COMPANY Compeny 
10 Argyle Terrace, Irvington 11, New Jersey Street 


City. 





Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 
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Positive Lock In Stop-and-Go Timing Machine 


The intermittent motion in this machine is made possible 


by a mew gear design which produces constant speed 
throughout the motion, but which has a positive lock when 
it is not in motion. Called the “Stop-N-Go”’, this machine 
is available now in four designs which produce three, four, 
five, or six stop-and-go motions per revolution. The number 
of stop-and-go intervals desired are determined by the 
speed of the motor. With the wide range of motor speeds 
available, almost any timing cycle is possible. 

When in operation, the total period of immobility is 
twice the time taken for motion. For example: in a ten 
second cycle the machine stands still for 6} sec, and in 
34 sec it moves to the next stop. In a 6 sec cycle, 4 sec 
stop” and two seconds “go”. The manufacturer claims 
hat there is no perceptible lag in the motion. Its resump- 
tion of full turning speed between stops is said to be almost 
instantaneous. 

The overall size of this machine is approximately 3} in. 
by 2 inches. Power of the drive motor is 8 in.-oz at one 
rpm. It operates on 110 and 220 v with 3 watts input, 
and may be used in any position in temperatures ranging 
from —40 to +140 degrees Fahrenheit. 

The timing device was designed originally for use in 


rotating tables to give a definite rest pe riod of the display, 
but is now being adapted for use in controlling the motion 
of color spot wheels and for use in controlling the off 
and-on action with miniature precision switches 


Hansen ; Inc., Pring 





High Speed Decade Counter Switch 


With applications in computers, recorders, remote indi- 
cators, and other electro-mechanical devices, this decade 
counter switch has been designed particularly for work 
requiring an indication of shaft position at a remote point, 
and for the switching of one circuit after the complete 
rotation or switch cycling of another circuit. 

The special switch contact panels are modified so that 
the rotor arm makes electrical contact every tenth revolu- 
tion of the input shaft. The first section makes 10 revolu- 
tions for one revolution of the second section, and in turn 
requires 10 revolutions to one of the third section, and so 
on. Five contact panel decades are arranged through a 
series of intermittent gear reduction mechanisms, giving a 
total of 99,999 switch positions. 

The operation of this unit is analogous to that of a visual 
counter indicator, except that electrical contact is used in 
place of each digit seen on the scale of the number wheels. 
The device features high = Operations up to 500 rpm; 
1,000 v d-c insulation; and silver alloy contacts and rotors. 


The Daven Co., 191 Central Ave., Newark 4, N. J. 


, 





A CARTRIDGE TYPE PRESSURE RELIEF 
VALVE, which is insensitive to back 
pressure or system pressure, has been 
designed primarily for aircraft use, but 
which also has other industrial appli- 
cations. The valve operates so that it 
is not a bias across the line, and elimi- 
nate the effects of system or back pres- 
sure so that relief pressure stays con- 


stant over a wide range of back pres- 
sure. Tue use of the valve in aircraft 
has made possible the design of a self- 
positioning wing flap system. Pantex 
Mfg. Co., 521 Roosevelt Ave., Paw- 
tucket, R. I. 


A RECIRCULATING VALVE that may be 
used for any stream dividing applica- 


tion of gases, air, salt water, oil, and 
mild chemicals to 125 psi, is said to 
be leakproof, and has reduced handle 
loads and internal wear due to an ex- 
ternally adjustable spring seating con- 
trol featuring multiple bail pressure 
contact against hardened wear rings. 
Ardee Mfg. Co., 840 N. Seward St., 
Los Angeles 38, Calif. 
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makes Adlake Mercury Relays more 
dependable than conventional types? 


‘Mighty Midget’ 
ADLAKE Relay Contact 
normally open or closed. 


eve Aclams & Westlake comeasy 


Established 1857 *« ELKHART, INDIANA « New York « Chicago 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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DEPENDABILITY is the sum of many things... 
and ADLAKE’sS dependability is built on engi- 
neering skill, exhaustive testing, and quality 
construction features like these: 

Positive leak-proof sealing—assured by the 
use of properly selected metals and glass 
components with properly matched thermal 
expansion characteristics. 

Arc-resisting ceramics—ceramics with great 
temperature-resistance are used to reduce any 
destructive effect caused by the arc 

Liquid, mercury-to-mercury contacts —com- 
pletely eliminates failures caused by low 
contact pressure, contact burning, pitting and 
sticking—and the inherent high surface tension 
of mercury imparts an ideal snap action to the 
contacts. i 

Yes—as thousands of enthusiastic users in every 
branch of industry know—ADLAKE means 
dependability every way! Write for your free 
copy of the ADLAKE Relay Catalog today... 
The Adams & Westlake Company, 1169 N. 
Michigan, Elkhart, Indiana. In Canada write: 
Powerlite Devices, Limited, of Toronto. 





Every ADLAKE Relay is tested — 
and guaranteed—to meet 
specifications! 





—— 
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Portable Industrial X-Ray Units 


Available for quick set-up in the shop or laboratory, the 
175 kvp portable X-ray unit shown at left in the illustra- 
tion is capable of radiographing steel parts and welds 
having thickness up to 2 inches. The 120 kvp unit has 
a limit of % inch. 

A feature of the Fedrex X-ray unit is the combining of 
the x-ray tube and all other high tension parts in one tank 
A complete unit consists of two parts: the x-ray tank 
containing the x-ray tube, high voltage transformer, fila- 
ment transformer, and cooling pump; and a control panel 
with instruments, regulating devices, exposure timer, and 
safety relays. Separate transformers, cooling pumps and 
connections have been eliminated 


175 kVp 


The x-ray unit can stand vertically, hang in the eye 
bolts, or be placed on any support. Portable stands on 
wheels are also available. The design of the equipment 
permits outdoor operation regardless of weather conditions 

here is a selector switch for the various supply voltages 
of 110, 220 or 440 volts; a compensating device for devia 
tions in supply voltage; and continuous regulation of high- 
tension and tube current 

The kv range (continuous regulation) for model 175 
is 45-175 kv, and for the model 120, from 30-120 kv; the 
mA range (continuous regulation) for both is 1-5 mA; 
focal spot is 34 mm for the 175, and 24 mm for the 120 
Covered film area in relation to focus-film distance (D) is 
0.7 D for both units. Weight of the model 175 is 180 Ib, 
and model 120 weighs 130 pounds 


Holger Andreasen, Inc., 703 Market St., San Francis 





Cold Cathode Tube Design In High Speed Counters 


High speed predetermined electronic counters using gn 
all cold cathode tube design, are able to produce output 
information on illuminated numerals for direct panel read- 
outs without any interpolations or additions for any digit 
Requiring no warm-up time, these counters are able to 
operate at any selected count for application to machines 
Or processes requiring the measurements and control of 
frequency, quantity, length, time, velocity and revolution 
They are available for single, dual or multiple sequencing. 

Using cold cathode TT-1 counting tubes which do not 
require either filament transformer or high voltage power 
supply, there is no danger of continual tube burnouts and 
failure 

Preset decimal counting decades have been designed so 
that each counter tube functions as a direct readout number, 
while predetermined counts are selected by dial switches 
on the facing panel. When the predetermined number of 
counts has been registered, the unit actuates a control relay 
whose action may be utilized to perform any given function 
The counter is able to reset automatically without loss of 
a single count, while recycling may be either manual or 
automatic 

The counters are built with various outputs as well as 
input circuits and are available in different predetermined 
count capacities. Designs on the new counter are limited 
to ten digits and six sequential preset count settings iledy Electronics C ’ William St., New York 5, N. Y 


CONTINUED ON PAGE 266 
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---Your Complete CRANE 


The reason is simply this: Your Crane Catalog lists the world’s most 
complete selection of quality piping equipment. And it’s completely 
indexed—3 ways—and arranged to save you time. Along with clearly 
stated pressure-temperature ratings, you get all essential size and 
dimensional data—plus details on design, materials and construction. 
In addition, your Crane Catalog contains a full separate section of basic 
engineering information for your ready reference. 


That’s how Crane makes writing piping specs easier for you. But 
designers long in the business know the bigger advantage to be gained 
in specifying Crane equipment. And that’s the advantage of known 
quality and proved dependability—assuring bigger value down the line 
to the ultimate customer. 


NOTHING LIKE CRANE QUALITY EQUIPMENT 
FOR ADDING TO DESIGN VALUE 


CRANE QUALITY 
BRASS COCKS 


. .. Widely preferred for 
their smooth operation and posi- 
tive closure. Big selection in the 
125-Pound Class—two, three 
and four-way; square, flat and 

tee head; with and without 
check. Sizes up to 2-inch. Also 
available —extra-strong 250- 
pound cock of Crane Special 
Bronze. Two-way pattern with 
squore head only. Sizes up toe 


NIPPLES d-inch. 


SCREWED 
FITTINGS 


“Buffalo” sausage stuffer 
by John E. Smith's Sons Co., 
Buffalo 3, N.Y 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON THRIFTY 


CRANE VALVES BUYER 04 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING * HEATING 
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Direct Acting Disk Type Magnetic Brakes 


Fractional horsepower magnetic brakes for all standard 
a d-c electric motors are now available with ratings of 
14, 3, and 5 lb-ft torque. Typical applications are: machine 
tools, hoists, cranes, elevators, screwdowns, and where 
yutomatic, controlled braking is required. The brakes are 
spring engaged and magnetically released, and are designed 
to mount on NEMA type C motor flanges 

In operation, the motor and brake are connected in 

allel. Starting the motor simultaneously cnergizes th 

met coils. The magnet attract 1€ armatures which ar 


ied to the pressure plat mpressing the springs an 


| 
releasing the pressure on the di Stopping the motor 
le-energizes the coils Spring tension then forces th 
pressure plate back, applying steady pressure to the disks 
to stop the motor quickly while holding the load 
The magnetic brakes self-adjust for wear, but critical 
idjustment of torque can be made for precisely timed stops 
Units have thermal ratings of 6, 7, and 8 hp seconds pet 
min, respectively, and molded asbestos friction disks with The brake mechanism is housed in a cast aluminum 
high heat dissipation keep the operation cool. The design over with a cast iron mounting bracket. The standard 
locs not require solenoids and mechanical linkages. All brakes are fully enclosed and are drip-proof and weather 


1 


brakes are equipped with a hand release, and mount with proot 


out dismantling the brake or disturbing the torque setting Dines Brak ; ) lectric Ave., Mil 





Easily Mounted Miniature Hermetic Terminals 


Miniature, hermetic terminals of teflon and _ silicon 
rubber for improved performance and simplified construc 


tion are mounted in holes with a minimum center distance > 
of 33 in., and still have wiring space after the assembly 
These terminals are designed for Operation at a rating pitt 
of 500 volts, with a test voltage of 1,500 volts rms. The f ” f 
; ‘ 


current rating 1s & amperes ; ; 


The terminals have passed cycling tests under MIL-T-27 
military specifications. Depending upon the type of elec 
trode, the assembly is accomplished by clinching in a press 
with jigging, or by a drive fit of the electrode with a press 
The hermetic seal is completed by soldering at the time 
leads are attached. The series #199 terminals are availabk 
in three electrode styles: hollow electrode with eyelet for 
minimum internal clearance; solid electrode with single 
turret; and solid electrode with double turret inde} C1 694 Main Sr. 





MECHANICALLY OPERATED CONTROL _ ing parts are used for long service life NEW VIBRATION ISOLATORS are so de- 
VALVES for follow-up booster type po- and smoothness of operation. In appli- signed that the load-bearing spring 
sitioning systems are available in a cations where small forces are available returns the damper to its normal posi 
variety of horsepower and flow ranges to actuate the valve, as when cams are tion on every cycle. This reduces the 
for system pressures up to 3000 psi. driven by low power motors, valves _ loss of efficiency due to damper pack 
The valves feature linear flow output may be obtained in which normal ing of wire-mesh units after a period 
and precision adjustment of piston stroking forces have been reduced so of service. Known as type 7630 and 
land and sleeve port spacing for op- that only light spring forces are re- 7640, they are JAN cup-size 1 and 2 
timum neutral position characteristics. quired to maintain the piston in con- Other features are light weight, high 
Valves can be supplied for either man- tact with the driving cam. Hydraulic isolation efficiency, and wide tempera- 
ifold mounting or threaded for pipe Controls Co., 87 Terrace St., Roxbury ture tolerance. The Barry Corp., 700 
or AN tubing fittings. Nitralloy mov- 20, Mass Pleasant St., Watertown 72, Mass. 


CONTINUED ON PAGE 268 
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HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type pumps 
in exclusive FOUR- 
BOLT design . .. copac- 
ities from.5to 130gpm 
end operating pres- 
sures to 1500 psi... 
flange or foot mount- 
ed... furnished with 
keyed shaft with spline 
shofts optional. Also dual and tandem models. 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad range of sizes 
with capacities to 120 gpm and pressures to 
2000 psi. Also 

available in mul- 

tiple units operat- 

ing from a single 

drive. Hydraulic 

motors with start- 

ing torque outputs 

to 14,000 Ib. in. ot 

2000 psi. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type . . . constant or 
variable delivery with 
capacities of .25 to 10 
gpm at nominal speeds 
of 1500 rpm with moxi- 
mum of 4500 rpm... 
working pressures to 
3000 psi . . . direct 
engine and individual 

electric motor driven models. 
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What do you need . . . Hydraulic 
controls for a bomber, a helicopter, a guided missile or 
for a machine tool, piece of construction equipment, lift 
truck or paper machine? A better water supply for your 
home or pumps for an entire irrigation project? Or, per- 
haps, you need high vacuum pumping facilities or a 
pump that will handle paraffin, tar or syrup. Whatever it 
may be, you'll find pretty close to an ideal answer here... 


KINNEY 
LIQUID HANDLING PUMPS 


A complete range of sizes in Rotating Plunger 
and Herringbone 
Gear Pumps to han- 
dle light or heavy 
liquids, sludges, 
slurries or 
substances. 
able in 


viscous 
Avail- 
plain or 
steam jacketed mod- 
els and built of spe- 
cial corrosion resistant metals where desired. 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute pret 
sure readings of 10 mi 

crons (.01 mm Hg.). . 

compound pumps pro 

ducing readings of .2 

microns (.0002 mm Hg.) 

or better. These Kinney 

High Vacuum Pumps ore 

available in sizes for 
laboratory as well as 
high production use. 


AURORA CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensa- 
tion return units, household water systems. 


‘ Industrial low and high pressure liquid han- 


dling pumps. Direct motor and countershaft 
driven horizontal and vertical models. Co- 
pacities 3 to 7500 gpm 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE 


pile — 


For detailed information 
on the type of pump in 
which you are interested. 


have checked. 


C) Hydreco Pumps 
[) Stratopower Pumps 
[) Dudco Pumps 


NEW YORK 17, N.Y. 


THE NEW YORK AIR BRAKE COMPANY 
230 Park Ave., Dept. P.E., New York 17, N. Y. 


Gentlemen: Kindly send additional information on the pumps } 


] Kinney Liquid Hondling Pumps 
Kinney Vacuum Pumps 


Avrora Pumps 





SHOCK ” VIBRATION 


Simplify Your Packing and 


Protect Your Product 


with Barrymounts 





Photograph courtesy of PHILCO CORPORATION, Government and Industrial Division 
The problem of protecting delicate equipment in transit is 
enormously simplified by properly designed shock mounts 
built right into the packaging. Barry shock mounts, designed 
for protection against the severest shocks of military service, 


have demonstrated their value in this industrial application. 


Philco Corporation has made Barrymounts standard 
in packaging design for the entire Philco Micro- 
wave Program, and has shipped thousands of 
microwave equipments all over the world without 
the slightest damage. Philco microwave equipment 


glass 


is shipped pre-assembled, with all the tubes, g 


dessicators, and crystals in place. On arrival, the 


only work required is powering the equipment. 


Barrymounts are the modern method of shock protection. Let 
them simplify your packaging problems. Write today for 


more detailed information. 


THE B A & i y corr. 


_730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Cleveland Dalles Daytes Detroit Los Angeles Minneapolis New York 
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Precision Power Supply 
For Computers 


A new high power d- supply source 
with a range from 6 to 500 v d-c, and 
from 5 to 200 amp has been lesigned 

vecially for th requirements ol 
digital and analogue computers, busi 
ness machines, and other electro 
devices 

The unit has a 


tter than 


load and alternatng current line 
1 ’ 


changes. Steady sta regulation 1s 
less than 0.15 perc nt from no load 
to full load, with 10 percent a-¢ 
line voltage. R M S ripple can be fil- 
tered as low as 0.01 percent, with 0.5 
percent as standard 
No moving parts or electronic 
power tubes are used, and the mag- 
netic amplifier—selenium rectifier de 
sign eliminates thyratrons or ignitrons 
Because of its 75 pe rcent efficiency, the 
unit has sufhciently cool operation to 
reduce refrigeration requirements in 
othce-installed computers 
Inet, Inc., 8655 South Main St., 
I Angele 1 


Small Size, Wide Range, 
Temperature Control 


A small size temperature control 
suitable for laboratories, low tempera 
ture ovens, heating and air condition 
ing between the limits of +300 F 
operates on the principle of differen 
tial expansion of solids, and includes 
such features: as snap-action electrical 
contacts, cast aluminum waterproof 
housing, easy temperature adjustabil 
ity, and close operating differentials 

The temperature sensing element 
consists of a high expanding outer 
tube and a low expanding inner mem 
ber. The relative motions of these, 
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‘performance 
Th 
single stage 


regulator 


Norgren Cylinder 
Gas Regulators 


@ Nergren 1l-stage Cylinder Gas Regulators are 

specially built to regulate the pressure of cylinder 
gases, from tank supply to point of use, as accu- 
rately as most 2-stage types. Outstanding features 
include close control of delivery pressure, positive 
delivery without “creep,” and exclusive ball-pivot- 
ing lower spring rest which assures permanently 
friction-free operation. 


@ Maximum primary pressure of 3000 psi. Maximum 
working pressures of 100 psi., 175 psi., and 450 psi. 


Adaptable for use on following gases: 


CARBON DIOXIDE CARBON MONOXIDE 
NITROUS OXIDE ETHANE 
NITROUS OXIDE AND ETHYLENE (INDUSTRIAL) 
CARBON DIOXIDE MIXTURES (MEDICAL) 
OXYGEN, MEDICAL 


Uni for 
COMPLETE 
DATA ON 





REGULATORS 


3426 So. Elati St., Englewood AND 
IN COLORFUL COLORADO 
Valves @ Filters @ Regulators @ Lubricators @ Hose Assemblies ACCESSORIES 


PIONEER AND LEADER IN OIL FOG LUBRICATION FOR 25 YEARS 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - HYDRAULIC DIVISION, Rockford, Iilino 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS AMGELES + MEWARE + BEW ORLEANS + SEATTLE © TeLSa 
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caused by temperature changes, 1s 
multiplied by a lever which actuates a 
small precision switch. A dial gradu- 
ated 1 to 10, and an adjusting screw 
with pointer and a locking set screw, 
are used for changing the temperature 
settings. 

A waterproof housing of cast alumi- 
num gives full protection. For wiring 
there is a 3 IPS hole in the side of 
the lower half of the housing. 

Standard tube lengths are 5, 10 and 
15 in., with the 10 in. length recom 
mended for most applications. With 
the tube of brass and of this length, 
an operating differential of plus or 
minus 4 F can be obtained in most 
installations. The longer and shorter 
tubes will decrease or increase this 
proportionally. Standard tube diam- 


eters are 2 in. and 3 in. O.D. Fittings 
for mounting the instruments are avail 
able with the 2 in O.D. tubes. 

The precision switch has snap-acting 
contacts rated for 15 amp 125-250- 
160 v, 60-cycles, a-c. Any one of three 
switch actions may be used normally 
(opens On temperature rise) ; 
normally open (closes on temperature 
rise) or single pole double throw. 


¢ lk SC d 


Burling Instrument Co., 
e Ave., South Orange, N. J. 


Variable Speed Small 
Electric Impulse Motor 


Featuring low speed without gears, 
and pin-point stoppage when the cur- 
rent is cut off, this small electric im- 
pulse motor with variable speeds is 
made entirely of steel and has a ver- 
nier adjustment speed control. 

Called the Vibramotor, the unit is 
suitable for any application where re- 
ciprocating and rotating elements must 
stop dead at predetermined points. In 
the animated display field it eliminates 
solenoid mechanisms and permits use 
of multiple pistons, resulting in many 
movements on one display. Other uses 


Product Engineering — June, 1953 





PERMANENT MAGNET DESIGN 


RESULTS IN A 


DOUBLE-BARRELED SAVINGS! 
FOR TOP ENGINEERING COUNSEL ON PERMANENT MAGNETS CONSULT INDIANA 


DESIGN SUMMARY 


Equipment 

Telephone pay station manufac 
tured by Automatic Electric Com 
pany, Chicago. 


OLD MAGNET 


Application 


Polarized coin return relay. 


Situation 


wv | Automatic Electric previously 
MAGNET used a chrome steel magnet. Auto 


A COIN RETURN RELAY matic Electric and INDIANA 
: engineers worked together in re 
designing the permanent magnet 
assembly used in the polarized 
coin return relay, switching to 
AUTOMATIC = ELECTRIC the use of Alnico II] material. 
vas Taree NEW MAGNET ASSEMBLY Results 


1) An increase in flux of 27° 


tro 2750 Maxwells with ol 
. - Dovble-barreled Savings! rom Laxwe th old 


chrome steel magnet to 3500 Max 


wells with Alnico IIL 2) 70% 


@ Lower first cost—70% saving 


@ Positive mechanical action— 
fewer service calls needed 


Savings in cost of permanent mag 
net. 3) Saving in weight. 4) 
Simplified design and assembly. 
5) Fewer service calls nee led 
since, with the new design, a DOsi- 


tive mechanical coin return action 
. 


was secured permanently 


This is another example of how INDIANA’s top engineering 
“know-how,” secured from experience gained in successfully To | 
. . orc : magnet design problems, write fo: 
solving the design needs of over 35,000 permanent magnet appli- Dengan Mensal No — 
cations, resulted in an improved product design. 


You, too, can look to INDIANA for quality permanent magnets 
for skill in manufacture—for cost cutting engineering aid. 
Rigorous quality control in every step of production is your IN DIANA 


assurance of exact magnetic and mechanical characteristics. 
PERMANENT MAGNETS MAY DO IT BETTER 


nelp you with your permanent 


INDIANA is the only manufacturer furnishing all commercial 
grades of permanent magnet alloys. Furthermore, it has the abil- 
ity and facilities to develop and produce the permanent magnets 
you require on a regular production schedule. For help with your 


problem, write INDIANA, today. 


THE INDIANA STEEL PRODUCTS COMPANY 
4 


VALPARAISO, INDIANA 


Uorldi Largest Manupaclirer of Poemanent Magnets 
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stu Tape 
dispenser 


13 TWIN CITY CASTINGS USED 





IN TYPE “M"’ BOX SEALER 





ii) 


Here was a job that called for more than accurate 
dies and close-tolerance castings. It called for co- 
operation between designer and die caster . . . the 
kind of cooperation so important to creative manu- 
facture. 

Result: an extremely successful manually operated 
box sealer for use with Scotch brand cellophane 
tape. The unit is built by Specialty Manufacturing 
Company for Minnesota Mining and Manufacturing 
Co., manufacturers of Scotch tape. The dispenser 
contains 13 zinc die castings from complex main 
frame to small trip-pin arm . . . all Twin City die 
castings and Twin City-built dies. 

If you have a particular die casting job, large or 
small, that calls for “cooperation” with your die 
caster... contact Twin City. Hundreds of manufac- 
turers have found that it pays. 


me aal maha ali ae Vaal ict-maee 


3350 TALMAGE AVENUE S.E. + MINNEAPOLIS 14, MINN 


IZ 
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include mechanical toys, games, agi 
tators, chemical and laboratory ap- 
paratus, alarm systems, electrical con- 
trols and similar applications 
Model AV with a variable range o! 
one to 250 rpm has a net weight of 
14 pounds. Dimensions are 2 x 4 x 
54 inches. The vibramotor is also 
available geared, reducing speed to a 
range of 4 rpm to 80 rpm with in- 
creased power. Operation is 110 v a-c, 
60 cycle only. 
General Die & Stamping Co., 
262 Mott St., New York 12, N.Y. 


Single Section 
Precision Potentiometers 


Available in single-section units 
with either a syncro-type or screw-type 
mounting, a new 1} in. dia precision 
potentiometer has been designed with 
both sleeve bearing and ball bearing 
models with torque requirements of 
0.5 oz.-in. for the ball bearing unit. 
Standard linearity tolerance is +0.3 
percent. Mechanical rotation can be 
360 deg continuous, or stops can be 
supplied for and rotation up to 330 
deg. Electrical contact angles up to 
360 deg. can be supplied, but the 
standard contact angle is 356 degrees. 

Resistances from 2,000 to 200,000 
ohms are available with a power 
dissipation of 3 watts at an ambient 
temperature of +25 C.° Operating 
temperature range is from —54 to 
171 C, and the unit will function 
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is your best solution! 


Koprers “EveNGLO” POLYSTYRENI 
can solve your lighting fixture prob- 
lem best because it gives you more 
optical and mechanical advantages 
than other materials commonly used 
for fluorescent fixture applications. 
“Evenglo” is optically superior be 
cause you Can exercise more accurate 
control over opacity, diffusion and 
color in the finished product. In ef- 
fect, you can specify the color tone 
of light, degree of brightness and 
amount of diffusion desired, and you 
can be sure your specification will be 


a Ko 
KOPPERS 
bal 


® 
SALES OFFICES: NEW YORK 
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BOSTON 


maintained exactly in each “Evenglo” 
panel, from first to last. 

Koppers Polystyrenes 8X and 81 
are the types normally used in formu- 
lating “Evenglo.” Its high heat dis- 
tortion temperature gives it a decided 
advantage over competitive 
polystyrenes. “Evenglo’s” un- 
rivaled combination of easy 
moldability, dimensional sta- 
bility, light weight, ease of fabri- 
cation and low cost makes it a 
desirable choice over other 
plastics and glass. 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-63, 


PHILADELPHIA 


CHICAGO 


Koppers application engineers will 
be glad to demonstrate the versatility 
of “Evenglo” Polystyrene and to rec- 
ommend the “Evenglo” formulation 
that fits your specific requirements. 


Write for New, Free 
Bulletin C-2-162 


It contains technical data 
about “Evenglo’s” physi- 
cal and optical properties 
and outlines the scope of 
its usefulness in the light- 
ing field. 


rs Plastics Make Many Products Better and Many Better Products Possible. 


PITTSBURGH 19, PA. 


DETROIT LOS ANGELES 
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during 50G acccleration applied along 
any axis 
With their toroid coils, these units 
are used in applications requiring 
non-linear functional outputs without 
external taps. Weight is 2} oz for 
the sleeve bearing unit and 34 oz for 
the ball bearing units. 
G. M. Giannini & ¢ In 
117 E. Colorado S$t., Pasadena 1, Cal 


Fan Motor 
For All Voltages 


Specifically designed for use as a 
blower or fan motor for refrigeration 
space cooler or space heater applica 
tions, the EMC 710 motor is series 
wound, can be furnished for either 
a-c or d-c, and has a voltage range of 
6V, 12V, 24V, 32V to 115 volts 

The motor is rated from 1/30 to 
1/15 hp with a case of the totally 

















enclosed type that will stand water 
submersion and a wide range of tem 
perature changes. Mounting is either 
band or flange type. The motor is 
available with permanently  greas¢ 
sealed sleeve bearings or precision ball 
bearings. 


WE'RE LOOKING FOR A eaeracres, 
MAN IN A DILEMMA Motor Operated 


Field Rheostat 
We don't know the size of this man’s Using snap-action limit switches, 
dilemma . . . nor even the shape. But this new type RK motor-operated field 
the man we're looking for is in a plas- rheostat is designed to adjust the speed 
tics dilemma. And that’s why we'd like of d-c motors up to 200 hp and the 
to find him . . . we think we can help voltage generators up to 300 kw. Two 


hin cut of it , . : cam-operated switches are supplied 
of it. That's our job. So, if ae with each unit, with each cam being 


know this man _ and it could be you — adjustable over a 360 deg range from 
why not ask him to contact us? Better the front of the rheostat, and is avail- 


make it today! able for 15, 45, and 90 deg travel. 
| Additional switches are available for 


In plastics . . . from design to delivery . . . look to Watertown | auxiliary circuits. 
Two different gear ratios can be 


upplied: one permits full rheostat 
WATE RTOWN M F G. co. and in from : to 15 ceases th 
other has full travel in 15 to 45 sec- 


500 ECHO LAKE ROAD, WATE RTOWN, CONN. onds. The travel time can be adjusted 


- ee - 
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A hearing design 
simplified 


reduces internal 


The performance efficiency and life expectancy of 
anti-friction bearings depends to a great extent on 
the ability of the bearing designers to hold internal 
wear toa minimum. They have found that wear can 
be materially lessened by reducing the number of 
bearing parts subjected to wear. In the case of 
MULTIROL SE Series roller bearings all parts have 
been eliminated except the anti-friction essentials 
of load carrying rollers and contacting races. Loose 
or welded in retaining rings and cages ordinarily 
found in roller bearings of this type have been dis- 
carded in the exclusive MULTIROL design. 


Here rollers are retained by rolled over lips on end 
shoulders that are solid extended sections of the 
outer race. Cages are not required and other delli- 
cate parts that may wear, warp or break loose in 
mounting or in service are not needed. Numerous 
other advantages accrue from this MULTIROL bear- 
ing construction in addition to reduced internal wear 
and longer bearing life. 


Advantages 


Important among 
these is the extra 
protection against 
destructive foreign 
particles provided in 
SE series bearings 
by a lubricant re- 
taining groove, built 
into the ‘side di- 
ameter surface of the 
roller retaining end shoulder. The ring of lubricant 
held in this groove acts against the inner ring O. D., 
increasing the sealing effect of the precision toler- 
ances between these shoulders and the inner race. 
Notice, too, the groove above the roller ends. Acting 
as a lubricant reservoir, this groove provides MUL- 
TIROL SE series bearings with an extra margin of 
protection against neglected or delayed lubrication. 


Lubrication 
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Typical Performance 


Harnishfeger P&H Hevi-Lift elec 
tric hoists carry up to 15,000 
pound loads on MULTIROL SE 
series bearings. Their extra ca 
pacity and precision with rug 
gedness help reduce necessary 
radial bearing space in the up 
per and twin bottom sheaves 
Two additional SE bearings add 
smooth efficient and dependable 
performance in the hoist trans- 
missions. 


The Automatic Transportation Company's Transporter uses eight 
Multirol SE Series bearings in the four rear wheels to carry 6000 
pound capacity loads easily and freely. Wheels are mounted 
dual on each fork and two bearings with a center spacer support 
each wheel. These small but rugged bearings accommodate a 
large shaft with a comparatively small O. D. and materially 
reduce starting and rolling friction for finger-tip maneuverability 
of this heavy duty material handler. 


Other MGILE Bearings 


or 


MULTIROL CYR 


MU.TIROL CF GUIDEROL CT 


A new 140-page Bearing Reference Guide complete 
with 30 pages of vital engineering data has just 
been released by the McGill Manufacturing Com- 
pany. It has the full story on the advantages of 
Multirol SE Bearings as well as information on the 
Multirol CF and CYR and Guiderol Bearings. Send 
now for your copy of McGill Catalog No. 52. 


Ms G | L L = Precision Bearings 


McGILL MANUFACTURING COMPANY, INC. 
201 N. Lafayette Street, Valparaiso, Indiana 





INSTANT ICE MACHINES 


WINSMITH speed reducers 


Jetting 
button 


ady stream of dry-cold, hard ice flakes at the touch of a 

ind of magic this Instant Ice Machine was made for. That’s 
its job. Hospitals, restaurants, hotels, dairies, meat packers and super 
markets count on it. And well they may —for Liquid Freeze Corpora- 
tion, manufacturer of Instant Ice Machines, has been extremely careful 
in the selection of sturdy, long-lived components for tough day-in, day-out 
performance. 

Centered in the drive mechanism powering the stainless steel blades 
which flake the ice, is a Winsmith Speed Reducer, Worm Gear Model 
3 1/2 B, with an input speed of 2150 rpm and an output speed of 59'/2 
rpm. “Chosen for adaptability, sound engineering design and construction 
... we have found it rugged and dependable in every way,” 
Freeze Corporation. 

Reasons such as these have led manufacturers to look to Winsmith 
when they are looking for speed reducers. With fully standardized differ- 
ential, worm gear, helical gear and worm-helical units —the Winsmith 
line is the most complete within its range of 1/100 to 85 hp and 1.1:1 to 
50,000: 1 reduction ratios. 

Request catalog 148 for details. 


says Liquid 


WINSMITH, INC. 


111 EATON ST. 
Springville (Erie County), N. Y. 
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over a 3-to-1 range by inserting 
sistance in the motor circuit 
The drive mechanism of these rheo 
ats mounts on the front panel, and 
ip to three standard rheostat plat 
an be mounted on the rear of th 
pancl, with all components accessibl 


tion or adjustment 


Westinghouse Electri 
Box 2099, Pittshs 


for if Spc 


Press-Fit Terminals 
For Miniaturized Systems 


Stand-off and feed-through termi- 
nals of Teflon make possible a press- 
fit electrical terminal assembly with 
out the use of special hardware 

The material retains its electrical 
properties up to 480 F; has a low di 


electric constant; and a low loss factor 
that is constant over the full frequency 
range. Thermal stability makes it ap- 
plicable for miniaturized systems hav 
ing high operating temperatures 
Seclorts Cort 


186 Lzion Ave., New Ree N.Y 


Multi-Speed, 
Explosion Proof Motor 


For use in aircraft, and designed 
to operate in hazardous locations on 
100 cycle, 3-phase a-c, this multi 
explosion-proof motor with 
brake develops 4 hp at 5200 rpm 


With a d-c actuated brake, multi-spced 


speed, 
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Important savings at Eureka-Williams Corp. because 


ALL drawings are 


reproduced on 
Kodagraph 
Autopositive Paper 


Positive photographic intermediates are produced directly, with- 
out the negative step. A standard print-making machine is used 


for exposure standard photographic solutions for processing. 
A fast, easy room-light operation that saves time and money! 


In print production ...no wear-and-tear to 
valuable originals. The Eureka-Williams 
Corp., Bloomington, Ill, protects its ever- 


original drawings, will not smudge or lose line 
density with repeated printings ... will produce 


highly legible prints time after time. Further- 


growing investment in drafting time and dollars 
by using low-cost Kodagraph Autopositive in- 
termediates to obtain the desired number of 
shop prints. These intermediates, unlike the 


more, their dense photographic black lines and 
evenly translucent base permit running the 
prints at uniform, practical speeds. Which adds 


to the convenience —and the economy. 


In drafting ... revisions made 7 times 
faster. The basic designs for Eureka- 
Williams oil burners, furnaces, and 4 


3. From this, another Autopositive inter- 


mediate is made. 


. Then the draftsman only has to add the 


vacuum cleaners are being modified con- new design and a new “file original” 


stantly for the production of various mod- is ready. From it, additional Autopositives 
els. Here’s just one way Autepositive is can be made for print production, 
used to boil 3 days of drafting time down 

Costs are also cut by making 


Autopositive s of office records, 


to 3 hours— 


1, An Autopositive intermediate is made of 
and other non-translu- 
the drawing which is to be revised. 


cent records which are 


unsuitable for use as — 


print making masters. 


2. The draftsman deletes the unwanted parts 
of this print with a razor blade. 


[Xedagraph /\utepesitive Raper 
“THE BIG NEW PLUS” in engineering drawing reproduction 


=-—<———— MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY, 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


Learn how thousands of 
companies are simplifying 
routines with Kodagraph 
Autopositive Paper, which 
you, or your locai blue- 
printer, can process 
quickly, at surprisingly low 
cost. Write for a free copy 


a 
AA 
of “New Short Cuts and Street ; 
Savings.” ‘ CO) @\ 
ee = _ 


TRADE -MARK 


Name — 


___ Position 





Company 
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_ FOR TRANSPORTATION 
AND INDUSTRY 


windings, and explosion-proof con- 
struction, this motor is double en- 
closed, with a fan blast being directed 
over the heat dissipating fins for 
maximum cooling. 

Features include: pre-packed ball 
bearings; d-c cee brake; explo 
sion-proof, moisture resistant AN con- 
nector; thermal overload protection; 
two speed windings, AN mounting 
pad, high torque, and rapid accelera 
t10on 


U. §. Electrical Motors, Inc., 
Aircraft Div., 200 E. Slauson Ave 


NATIONAL has a background Los Angeles 54, Calif 


of over eight decades 


in producing quality malleable, Indicates, Records and 
heat-treated malleable and steel Controls Liquid Density 


castings— ideal materials for are 
. Continuously indicating, recording, 
economy and dependability _ and controlling the density of flowing 
: liquids is possible with a new instru 
; ment known as the Densitrol, which is 
agricultural and A ~ , : available in different models, the most 
- basic of which offers direct sight read- 
ings of liquid density at the pipe-line 
point of sampling. Other models, 
. , . give continuous indication or record- 
MATIONAL's unparalleled experience — ing of liquid density at a distance from 
coupled with a continuing metallurgical research program, the sampling chamber itself. They can 
be installed to directly control density 
in such liquid processing operations as 


and completely mechanized foundries blending, mixing, proportioning, di 


in manufacturing automotive, 


other equipment. 


rigorous quality control standards, 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed below. 


A 16mm Technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made .. . tested ... 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6. Ohio, 
Indianapolis 6, Ind., Melrose Park, IIl., 
and Chicago 50, Ili. 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANY 


CLEVELAND 6, OHIO 
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NEED MORE INFORMATION OR 
LITERATURE ON... 
. . Products Appearing in the Advertising Pages? E 
WANT COPIES OF THE LATEST CATALOGS KE 
AND BULLETINS ON... 
. . Metals, Rubber, Plastics, Finishes? 


. Mechanisms, Instruments, Electrical Devices? 
. Hydraulic or Pneumatic Components, Motors, Controls? 
. Other Types of Equipment and Engineering Materials? 


Every month Product Engineering : Product Engineering Not good efter 8/1/53 


lists scores of new catalogs and | Please send complete information about the products advertised on the following pages: 
bulletins available from monv- | (If more thon one product is advertised on a page, indicate one in which you ore interested.) 


facturers. Some of these cover 
features of specific equipment. 


Others contain detailed techni- |: ; ; } 
' Send copies of the new bulletins and catelogs circled below to my attention. 


1 2.3 4 5 6 7 8 % 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
application of broad classes of 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 
products. All are available to |: so 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 
you for the asking. 


cal information on selection and 


USE THIS CARD 


| Address 
* For copies of any manufactur- Product Engineering—A McGraw-Hill Publication 
ers’ bulletins described in this 


issue, circle postcard number, 


* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 


product appears in the adver- ; BUSINESS REPLY CARD 


First Closs Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











tisement or if more than one ad- 





vertisement appeors on a page, 
indicate by name or initial the | Reader Service Manager 


item in which you are interested. ; Product Engineering 
Write in name if pages are un- ; 330 West 42nd Street 
numbered. 

New York 36,N. Y. 





R EAD f R ... for your convenience in requesting 


new product catalogs and bulletins 


SERVI GE ... or further information on products 


advertised in this issue 


Getting all the information about all 
of the significant new developments in 
the design field every month is a tough 
. . . and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
only the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 


No 
Postage Stamp 
Necessary 
If Mailed ia the 
United 





BUSINESS REPLY CARD 


First Class Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 








To save you time in making such 
requests, simply use one of the at- 


Reader Service Manager tached post cards. 


Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors’ listings and 
descriptions. Our Reader Service De- 
partment will do the rest. 


Led 


Also use this same card when you 
want additional information on any 


H Not good after 8/1/53 
Product Engineering products advertised in this issue. 


Please send complete information about the products advertised on the following pages: 


(If more than one product is advertised on a page, indicate one in which you ore interested.) Just write, in the spaces provided, 


the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


Send copies of the new builetins and catalogs circled below to my attention. 
12 3 4 5 6 7 8 Y 10 13 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 28 29 30 3) 32 33 34 35 36 37 38 39 40 41 42 43 44 45 «46 «47 «48 «49 


50 51 52 53 54 55 56 57 58 59 60 61 62 69 64 65 66 67 68 69 70 71 72 To be sure that your request will 
receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable to you 
only if you use it. We welcome your 
comments and suggestions at any time. 


Feet ee ete eee ee ee et ee ee ee ee ee ee ee ee ee ee Ye ee ee ee ee 





BORE TO 120" OUTSIDE DIAMETER 


~ 


“ 
ss 


—- - 


Two 31.000 x 25.000" x 3 50C 
KAYDON Boll Thrust Bearings 

one 21.500" x 16. 006 x 2.75¢ 
@nd one 20 500° «x 15.500” x 2.500 
KAYDON Annulor Ball Beorings 
ore used on world s 


orgest glass-press 


Where do f 
KAYDON ‘@ 


31-inch bearings 
fit in T-V sets? 


Obviously there’s no place for 31-inch bearings in 21- 
inch T-V sets... but four husky KAYDON super-precision 
bearings are vital factors in producing large T-V tube 
face-plates (2l-inch and up), made on the world’s 
largest glass-press, a product of Lynch Corporation, 
Anderson, Indiana. 


| 


KAYDON bearings were engineered into this huge Lynch 
“ELP” 120-ton toggle press to support its 5-ton table 
and to accurately guide the terrific pressure-strokes 
that form precision T-V face-plates from gobs of molten 
glass. Now mass production of face-plates is assured 
with unvarying precision and faultless interchange- 
ability, for dependable T-V reception. 

Similarly, KAYDON bearings help designers improve 
military equipment, aircraft, automotive and many 
modern heavy-duty industrial machines, to help manu- 
facturers make precision products better, faster, more 
profitably. On machines you make to sell, or buy to 
use, specify KAYDON bearings. Capable KAYDON engineers 
are prepared to cooperate with your technicians. Con- 


tact KAYDON. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller © Taper Roller * Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
THE ENGINEFERBIN G CORP. 


MUSKEGONe@OMICHIGANRN —...... $i 





AN D ROLLER BEARINGS 





SEEING IS BELIEVING 


Supplying the right answers to pilots and navigators 
by means of accurate, reliable instruments has been 
our work for more than twenty-four years. 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


ko | | S man INSTRUMENT CORP. 


erurmentnntiian 





ELMHURST, NEW YORK + GLEMDALE, CALIFORWA - sussioury of Siandard con prooucts co... mec. 
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New Parts and Materials continued 


luting or concentrating, with resultant 


savings in time, materials and equip 
ment 

The density-sensitive element in the 
instrument is a_ totally-submerged 
plummet, fastened by a chain of 
known weight to a fixed reference 
point. For each density within the 
range of this plummet-chain assembly, 
the plummet assumes a definite equilib 
rium position. Any changes in plum 
met position are translated through the 
plummet core and an electrical posi- 
tion measuring device into continuous 
indication, record, or control of liquid 
density. 

Any calibration can be furnished 
(Baume, Specific Gravity, A.P.I.) 
within the range limits of 0.2 to 0.005 
density or equivalent full scale chang 
within the limits 0.5 to 3.5 density or 
equivalent. Accuracy for all ranges is 

3 percent of range or 0.0002 density, 
whichever is greater. Sensitivity for 
all ranges is +4 percent of range 

Automatic compensation for chang 
of temperature in the sampled liquid 
is built-in, and the constructions are 
offered for operating temperatures up 
to 630F. Models are also available for 
ope rating pre ssures up to 600 ps! 

Precisi 
1434 By 


n Thermometer ¢ In vu 


indywine St., Philadelphia 


Easily Disassembled, 
Gear Type 
é 

Flexible Couplings 

Gear Type flexible couplings for 
worm shafts, gear shafts, and electric 
motor shafts consist of seven parts: a 
sleeve; two hubs; two neoprene seals; 
and two snap rings. The coupling ts 
said to be easily disassembled, and is 
sealed to keep weather out and lubri 
cation in 

The hubs and sleeve are SAE 1045 
steel forgings with 90,000 psi tensile 





New Parts and Materials continued 


strength. The couplings ailow an av- 
erage of 3 deg angular misalignment 
and jy in. offset depending on the 
S1Ze 

The standard couplings are made in 
22 bore sizes from 3 in. to 64 in. dia. 
with capacities from 4 to 550 hp. 
Other designs, including mill motor, 
spacer, vertical shaft and floating shaft 
types are available in a range of bore 
sizes from j in. to 6§ in. diameter. 
Michigan Tool Co., Cone-Drive Gears Div., 
7171 E. MeNichols Rd., Detroit 12, Mict 


Screw Locking Inserts 
Replace Molded Inserts 


Knurled inserts, whose three-stage 
principle of operation is shown in the 
illustration, have been designed to 
take the place of molded inserts. Be- 
sides locking the screw, they require 
no special tools for installation. 

In the middle view above, the in- 
sert has been installed and the tapped 
hole has become tapered. The ody 


so engages the work that the insert will 
not turn when the screw is entered. 
The screw enters the tapered hole and 
expands the insert, sinking the fin into 
the work. This pressure locks the 
screw. The smaller the hole, the 
greater the locking action. 

Standard knurled inserts are made 
of aluminum, but are available in other 
materials and a range of sizes for 
screws from 4-40 to 34-20. 

Brush Nail Expansion Bolt Co., 
Greenwich, Conn. 


Precision Potentiometers 
And Rheostats 


A new series of panel mounting pre- 
cision potentiometers, Dekapot model 
DP-211, have linearity to better than 
+0.01 percent and total resistance to 
better than +0.05 percent. 

Instead of the singled resistance ele- 
ment, the dekapot has two decades of 
fixed resistors and an interpolating 
slidewire to accomplish the voltage di- 
vision. The dial arrangement gives 
an effective scale length of 390 in., 
which is approximately the equivalent 
of a 100 turn helical potentiometer. 

By using non-reactive precision fixed 
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THERE 1S AW EES cowrRoL 
70 tit Your Needs 


AL. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 


SR 


Full accessibility in a 
small package. 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 





HERMETICALLY 


SEALED 
RELAYS 


Write for 
Bulletin ASR 


@eeseeeeeeeeoeeoeeeeeeeeee Geeeeeeeeeeeoeoeoeoe ee eeee ee 


22300-0 


50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with 4% the weight. 


22204-0 





INDUSTRIAL 
CONTACTORS 


with Plasti-Clad 
Magnet Coil 
Write for 
Bulletin 600 


2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


| 





GENERAL 
PURPOSE 
RELAYS 


Write for 
Bulletin 570 


PYUTTTITILITITTTTT TTI 





Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 

Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


. 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems—W rite Department C-6 


R-B-M DIVISION 


ESSEX 


WIRE CORP, 


ogansport, Indiana 





YOU'RE ON THE 
RIGHT TRACK 
WITH 


EXPAN DE ID 


METAL MESH 
Cheapest Diamonds You Can Buy 


1000/’s of uses 


Railroad Air Filters, for example: Penmetal 
Expanded Metal Mesh is strong, good-looking, 
light-weight, non-warping, fireproof. It is easily 
formed, shaped and welded . . . weighs as little 
as 10% of the solid sheet. That’s why the 
Farr Company of Los Angeles uses Penmetal 
Expanded Metal Mesh in the design and con- 
struction of Far-Air Filters for Diesel Locomo- 
Roe ay eran tives, Passenger Cars, Air Compressors and 
A ese tgualiangetan a special railroad applications. 


and passenger 


MAKES A LITTLE METAL GO 
A LONG WAY. Penmetal 
Expanded Metal Mesh is 
sheet metal—slit, then 
stretched up to 10X its orig- 
inal area. Resulting diamond 
truss pattern adds rigidity 
— permits free passage of 
heat, light, sight, sound and 
air. Available in corrosion- 
resistant metals and carbon 
steel. Large or small mesh, 
light or heavy gauge. STANDARD EXPANDED METAL FLATTENED IXPANDEO METAL 
Get the facts! They'll suggest 1000's of ideas and 
applications. Write for free Bulletin EM40. 


PENN METAL COMPANY, INC. 
GENERAL SALES OFFICES ° 205 East 42nd Street, New York 17, N. Y. 
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resistors in the resistance decade, good 
frequency response is possible. The 
resistance wire used has a tempera 
ture coefficient of less than 0.002 
percent deg centigrade. These units 
are available in total resistances of 
10,000 ohms. 


Brown Electro-Measurement ¢ 
1635 S.E. Hawthorne Blvd., Portland 15, Or 


Miniature Servo Motors 
In Variety of Frequencies 


Miniature precision servo motors, 
smaller than a postage stamp, are 
about one inch in dia., slightly over 
one inch in length, and are available 
for frequencies varying from 60 to 400 


cycles, and in 2, 4, or 8 pole construc 
tion. Stall torque ranges from 0.25 
to 0.35 oz.-inch. The output shaft 
can be supplied to suit, with or with- 
out intergral pinion. 


G-M Laboratories, In¢ 
4300 Knox Ave., Chicago 41, Ill. 


New Type 


Precision Potentiometer 


A new type of potentiometer (volt- 
age dividing resistor) of larger size 
and greater precision is the latest addi- 
tion to the line of ultra-low-torque in- 
struments. Offered with a shaft torque 
as low as 0.025 oz.-in., it is applicabl« 
to devices where a small mechanical 
force must be converted into an equiva 
lent electrical voltage 

This model, type 1418, was de- 
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New Parts and Materials .continued 


veloped for use in computers and fire 
control equipment where mechanical 
and electrical precision are essential for 
satisfactory operation. The servo type 
mounting and ball bearing shaft, 
ABEC class 5, feature easy installation 
and adjustment, and are said to have 
minimum physical and electrical sta- 
bility under extremes of shock, tem- 
perature and vibration 
Potentiometers are available with re- 
sistance values between 100 and 350,- 
000 ohms, rated at 3 watts, electrical 
rotation up to 360 deg., many taps and 
brushes, linearity to 0.1 percent and 
resolution down to 0.03 percent. The 
toroidally wound resistor element is 
33 in. long 
The instrument is 1.437 in. dia by 
1.03 in. long, exclusive of the 0.125 
in. shaft, and weighs 0.102 pounds. 
Color coded wire leads or screw type 
terminals are also available instead of 
solder terminals. 
Electro-Mec Lab., 
19 Murray St., New York 7, N. Y. 


Gear Type Pumps 
Have Many Applications 


To a line of gear type, hydraulic 
pumps has been added the LB series, 
a new pump designed for a variety of 
uses such as: pressure lubricating; oil 
circulating; transfer and filtering sys- 
tems; lift; and replenishing systems. 

The LB pump is available with 
three capacities: 2.5, 3.5, and 4.5 gpm 
at 1800 rpm and 100 psi. Pressures or 
speeds in excess of these may be used 
in selected applications. The design 
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SPECS FOR 
NON-FERROUS 
FINISHING. 
GOT YOU 
DOWN? 


IRIDITE 


WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give 
Iridite will give you better-than- you a variety of finishes, depend- 
specification protection against | ing upon the metal being finished 
| 
WANT PAINT ADHERENCE? Iridite | bright or military olive drab, to 
provides a firm and lasting base | 
for paint by preventing under- | BEST OF ALL, any Iridite finish is 
film corrosion. economical and easy to apply. 


corrosion. from clear and sparkling 


attractive dyed colors. 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 
and electrical power. 


‘ 


q Proouc $ 


RA 


Te BALTIMORE 5 MC 





the manufacturers 
of the Best 
D----d* 
Brakemotors 


You geto<ongee service life when you 
specify STAR-KIMBLE squirrel-cage motors 


Extra insulation 

—three separate wrappers on every coil—pro- 
vides added safety factor for possible rises 
above rated temperature. 


Prelubricated bearings 


—double-width cartridge type—run for years 
ecallse without any attention. 


Ventilating fan 
keeps motor windings cool. 


Dynamic balancing 
of skewed rotor minimizes vibration. 


Smooth lines 
eliminate dust-catching crevices. 





*Demanded by industry for tough start-and-stop jobs. 


OTHER FEATURES: 


Rotor and stator surfaces ground for uniform air gap. 
Rugged construction—twice as many ribs as used in 
conventional designs, in frame sizes through NEMA 364. 
Standard NEMA designs “'B', “Cand “D'. . . NEMA 
€ Face and D Flange mountings . . . PLUS a wide 
range of special electrical and mechanical designs te 
meet specific needs. 


For further information, write for Bulletin B-201 


STAR-KIMBLE 


MOTOR DIVISION 
MIEHLE PRINTING PRESS AND MFG. CO. 
211 Bloomfield Avenue Bloomfield, New Jersey 
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of the LB pump permits use in 
pumping most liquids having a sub 
stantial oil base. 

The LB Series consists generally 
of two types of pumps: type LBP 
(shown) and type LBS. Model LBP is 
designed for face mounting or wet 
sump application; model LBS in 
cludes a shaft seal and is recommended 
for direct, gear or belt drives. The 
LBS is available also as a 115/230 volt 
motorpump combination. 

An internal relief valve, adjustabl« 
for pressures between 50 and 200 psi, 
is optional. It cannot be used for a 
control or for pressure regulating. 

Webster Electric « 
1900 Clark St., Racine, Wi 


Miniature Switching Key 


A new miniature  anti-capacity 
switching key which weighs 2} ounces 
and combines compactness with in 
creased reliability and long life is 
designed to provide more contact in 
less space. 

The unit consists of four sets of 
transfer contacts on each side. The key 


is non-locking in both directions. It 
is mounted on an aluminum fram 
with four screws and can be removed 
from the key frame for inspection and 
adjustment. Other features include a 
molded spring nest and a_ special 
restoring spring heat-treated for maxi 

mum life and endurance. 
Federal Telephone & Radio Cort 
Clifton, N. ] 


Electrically Actuated 
Impulse Counters 


Compact, electrically-actuated im 
pulse counters designed for flush panel 
mounting are about 4 in. long, and 
mount through a panel opening about 
3 in. high and 1} in. wide. The front 
panel of the unit contains a 4-position 
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LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 


fe 


40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems . . . earning the confi- 
dence of manufacturers . . . it’s 


the reason people say, ‘‘Call 
GITS first’’. 


WORLD’S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 


Pa" 


LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating job for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 


CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 


mand the best . . . get GITS. 


Oil Hole Covers « Oil Cups * Grease Cups « Bottle Oilers * Gauges * Gravity-Feed » Wick-Feed 
Constant Level * Vibraiing Rod Styles * Threaded or Drive-Type * Elbow or Straight 


ITS Bze2-Mre. Co. 


1838 S. Kilbourn Ave. Chicago 23, II. 





Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 
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STAMPINGS 


PILOT RUNS 
oY | 


4 
SPECIAL METHODS PRODUCE 
SMALL QUANTITIES AT 
MINIMUM COST. 


When you need just a few pieces — 
when you're still in the experimental 
stage — then an economical, cooper- 
ative source of parts is important. 


Our Machine-Cut Method avoids 
custom die costs completely by use 
of special machinery which skill- 
fully fashions pilot quantities. 


Careful calculation determines the 
point at which labor costs warrant 
our Short Run Method, which uses 
simple contour dies and special pur- 
pose presses. 


Best of all, when you get into large 
quantities on the experimental part, 
our STAMPINGS DIvisION is still 
your most economical producer, 
using our Production Method. Thus 
all three methods are at your dis- 
posal. And impartial choice of 
method saves money for you! 


For more information, use coupon on opposite page 


SYAW PINGS 
HIvIsSIOn 


O LAMINATED o 

















|O COMPANY, INC. O 











1406 Union Street, Glenbrook, Conn. 
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continued 


counting index with 
numerals, and an 
reset button. 

Any of seven different coils are 
available for impulse voltages be- 
tween 4 to 60 volts d-c, or rectified 
a-c. Power requirements range be- 
tween 1.4 and 2.5 watts, depending on 
the voltage used. 

Maximum counting rate: 10 im- 
pulses per sec; minimum impulse dura- 
tion: 40 milliseconds; minimum break 
ctween impulses: 50 milliseconds. 
The units digit advances half a unit 
when the coil is energized, and com- 
pletes its advance when the coil is de- 
energized. 


» in. high, white 
instantaneous zero- 


Landis & Gyr, 


15 Wess 45 St., New York 36, N. Y. 


Sealed Needle 


Bearing Pilot Bushing 


Featuring absolute sealing of the 
bearing cavity, a new precision needle 
bushing seals against dirt, coolants, 
and grit, and increases the effectiveness 
by permitting closer center distances 
than roller type bushings. 

The bushings can be disassembled 
without removing the housing, they 


protect against thrust loads as well as 
radial, and are adaptable keys or 
keyways. 

Range of bore sizes is from 0.257 in 
to 2.00 inches; total overall length is 


trom 1} to 34 inches. 
J. G. Jergens Co., 11106 Avon Ave., 
Cleveland 5, Ohio 





| 


{ 

| 

| 
| 1 Position 
| 
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Books Serve as Tools 
in Defense Production 


Defense production needs have put the 
spotlight on today’s rapid technical develop- 
ments—in machines, materials, processes, and 
management. New demands for know-how and 
skill face your personnel, from top engineering 
design down through the many levels of super- 
visory and mechanical shop work. Make sure 
you get the maximum efficiency and production 
from your whole staff—give them the ad- 
vantages of the technical training and upgrad- 
ing afforded by McGraw-Hill books. 


Mechanical Engineers’ Handbook 


Provides practical data on every branch of 
mechanical engineering—from aeronautics to 
mechanical refrigeration, from power genera- 
tion to welding, from metal-cutting to hoisting 
and conveying. New materials in the 6th edi- 
tion include fluid mechanics, aircraft jet pro- 
puision, plastics, industrial aon ee a we 
fuels, and many more. Lionel 
Marks, Gordon mouey. Prot ak ech. aN 
Emertius. Harvard Univ. 5th Edition, over 2206 
pages, 1500 Lllus., $15.00 


Tool Engineers Handbook 


An outstanding reference bringing you au- 
thoritative data on the design, fabrication, 
maintenance, and economical use of industrial 
tools and machinery. It covers everything from 
product design and cost estimating . 
through the economical! selection of machines, 
processes and tools... to the analysis and 
improvement of setups and operations. 
American Society of Tool Engineers, F. W. 
Wlison, Editor-in-Chief. pages, over 2000 

$15. 


charts, table and diagrams. 
Handbook on Designing 
for Quantity Production 
Provides the tested rules to enable you to 
design more economical product parts for mass 
production quicker. Gives you hundreds of de- 
sign pointers to follow in designing basic parts 
for quantity production by stamping, sand 
casting. die casting, screw machine, die forg- 
ing, etc., and new material on wire forms, 
ypoos mold castings, impact extrusions 


Herbert Chase ition, a pages, 
417 illustrations, tables and charts, $ 


Quality-Control Handbook 


An outstanding reference bringing you au- 
thoritative data on the design, fabrication, 
product quality at lower cost. Use it for basic 
or advanced review of all phases, not only the 
statistical, of the quality-control function— 
for quick reference to many formulas, data, 
record forms, and other practical information. 
Covers economics of quality control; organiza- 
tion for quality; acceptance, control, and as- 
surance of quality; a Hoa tion to specific proc- 
canon and products. 4 mat by J. ae og 1 
su anagemen neer. Pp. x 
176 he $10.00 


Materials Handbook 


Presents the most pertinent and important 
facts relating to more than 8800 materials to 
enable eexcutives, purchasing agents, and engt- 
neers to make comparison, avoid checking 
many sources, and quickly get a working 
knowledge of the materials best suited for a 
particular purpose. Gives detailed information 
on chief characteristics, comparative data. 
sources, substitutes, adulterants, and uses for 
each a ae a on Sopomiec 
geography of materials. jeorge S. Brady. 
7th alt tion, 879 pages, $3.50 


SEE THESE BOOKS 10 DAYS FREE 


ee ee ee ee ee ee ae ee ee ce ee ee ee ee 
ge A oy eees, Sogeanv. nc. 
330 W. Street, N 

Send et, aDookte) Scoked -m for 10 days’ free 
examination on approval. In 10 days I will remit 
for book(s) I keep plus a few cents for delivery, 
and return "mwanted book(s) postpaid. (We pay 
for delivery if you remit with this coupon—same 
return privilege.) 
O Marks—MECHANICAL ENGRS. HDBK—$'5.00 
0 ASTE—TOOL ENCINEERS HDBK.—$!5.00 
© Chase—HDBK. ON DESIGNING —$7.50 
© Juran—QUALITY-COKTROL HDBK.—$10.00 
© Brady—MATERIALS HDBK.—$8.50 


(Print) 





Name .. 
Address ‘ 
GRP cove . Btate 
Company Sepedeuaceaes 

° eceseeeos FrE-6-5 
This offer applies te U. 8. only. 


Product Engineering — June, 1953 








MEETINGS 





June 1-12 


CANADIAN INTERNATIONAL TRADI 
Famr—-Exhibition Park, Toronto, Can- 


ada 


June 7-12 BRING yYouR Shi PROBLEMS 
SoaETY OF AUTOMOTIVE ENGI- To "sHIM HEADQUARTERS” 


NEERS—Summer Meeting, Ambassa- 


dor Hotel and Ritz-Carlton Hotel, At- ONLY LAMINATED SHIM COMPANY 
lantic City, N. J. OFFERS YOU ALL FIVE SOLUTIONS: 


June 15-18 SIMPLY PEELS FOR ADJUSTMENT 


AMERICAN ELECTROPLATERS' SO- , pony ty heh wee hye ao = ar 
cleETY—Annual Convention, Benjamin : bonded together over their entire sur- 


Franklin Hotel, Philadelphia, Pa. 





June 15-19 

AMERICAN INSTITUTE OF ELEC- 
TRICAL FNGINEERS—Summer General 
Meeting, Chalfonte-Haddon Hall, At- 
lantic City, N. J 





June 15-19 
EXPOSITION OF BASIC MATERIALS 


FOR INDUSTRY—Grand Central Pal- 
ace. New York, N. Y. 


June 16-19 





AMERICAN WELDING SOCIETY— 
Spring Technical Meeting and Allied 
Exposition. Shamrock Hotel, Hous- 
ton, Texas. LOOSE LEAF 


SHIM 
June 29-July 3 





AMERICAN SOCIETY FOR TESTING 
MATERIALS—Annual Meeting, Chal- Thi 6” x 100” rolls feed 
fonte-Haddon Hall, Atlantic City PACKAGED asec ouchean ae H ae ties 

3 eavier gauges 

N. J. SHIM in flat envelopes. Available from your 
STOCK Industrial Distributor. 

August 17-19 *T.M. Applied For 

SOCIETY OF AUTOMOTIVE ENGI- 

NEERS — International West Coast © LAMINATED © 


Meeting, Georgia Hotel, Vancouver, 

.< Caak SHIM HEADQUARTERS SINCE 1913 
Check Our Stampings Division 

For Your Stamped Parts Requirements 





August 19-21 





WESTERN ELECTRONIC SHOW AND O COMPANY, INC. © 
CONVENTION Municipal Audito- USE COUPON for more informotion 


MAIL TODAY! 
LAMINATED SHIM COMPANY, INC. 
AMERICAN INSTITUTE OF ELEc- 1406 UNION STREET, GLENBROOK, CONN. 
TRICAL ENGINEERS—Pacific General ’  Shsese tend me were lafesmetion en: 
Meeting, Hotel Vancouver, Vancouver, O swims STAMPINGS 0 8orn 
B. C., Canada (C0 We'd like te discuss ovr problem with one of your Sales Engineers. 


September 14-17 


rium; San Francisco, Calif. 


September 1-4 


TITLE 








NEERS—National Tractor Meeting and 
Production Forum, Hotel Schroeder, 
Milwaukee, Wis. 





NAME 
SOCIETY OF AUTOMOTIVE ENGI- COMPANY 

STREET. 

City. 
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{000 WATTS + 


MODEL 10CW 
10,000 watts A.C. 


the Newt 


ONAN 10 OW Electric Plant 








4 


é Check these 


advantages! 


% High capacity for big jobs. 

¥%& Twin-cylinder, horizontally-op- 
posed, air-cooled, alternate- 
firing engine. 

¥%& Aluminum-alloy cylinder heads. 

W Extra-lorge, replaceable bear- 
ings. 

%& Full-pressure tubrication, 6-quart 
oil capacity, oil filter. 

¥%& Impulse-coupled, high-tension 
magneto ignition; radio sup- 
pressed 

¥% Quiet, vacuum air cooling of 
generator and engine. 

%& Excellent accessibility; snap-off 
housings. 

W Extremely quiet running. 

¥%& High performance generators. 

% Completely equipped with con- 
trols and instruments. 





J 





peer, D. W. ONAN & SONS INC. 


6868 University S.E., 


Costs less than any other 
Be electric plant! 


You can’t match it anywhere in perform- 
ance, equipment or value! Wherever you 
need an independent source of electricity 

. for trailers, cranes, loaders, any kind 
of mobile equipment, the Onan CW has 
many exclusive advantages. It is compact, 
lightweight, and amazingly quiet-running. 
Its exclusive Uni-Duct vacuum cooling 
system simplifies installation. All moving 
and heated parts are safely enclosed. Air- 
cooling avoids trouble from leaking or 
freezing of coolants. Unit-built, direct- 
connected construction and massive bear- 
ings assure long-life and minimum main- 
tenance. 


Model 5CW 
5,000 watts 
Same advanced design 
as the IOCW with all 
its exclusive advantages. 
Built for heavy duty, eco- 

nomical operation. 


Write for Detailed Specifications! 


Minneapolis 


14, Minnesota 





Catalogs 
and 
Bulletins 





Request additional information using 
postcards following page 278 


(1) MICRO-FOG LUBRICATORS 

C. A. Norgren Co., Bulletin 485- 
7500, 2 pp. Has function, applications 
features, and complete performance 


characteristics of a micro-fog lubri 


cator used for spindles, bearings, gear 
boxes and small air operated devices 


9] 


Oil particles 2 microns in diametet 


Has cross-sectional view ot lubricator 


showing how fog is created 
Trombetta Sole- 


Data on 


(2) SOLENOIDS 
Bulletin, 32 pp 


a line of explosion-proot solenoids; 


noid Corp., 


solenoid op- 
erated shoe brakes; solenoid operated 


disk brake S; 


Push and pull types for all volt 


oil-immersed solenoids; 
recipromotors; and semo- 
tors. 
ages and frequencies, a-c or d-c; push 
and pull characteristics are the same 
for all 


cy¢ les. 


frequencies trom 25 to 65 
Has complete characteristics, 


engineering drawings, and curves. 


(3) FLOATING MOTOR DRIVES 

Reliance Electric & Engineering Co., 
Bulletin F-2051, 4 pp. Used in a roller 
table construction, where the floating 
motors ride on the shaft of the roll, 
preventing a displacement of the drive 
Has 
data and illustrations on floating mo 
tor drives with speeds from 200 to 
750 rpm, 
motor for roll speeds from 25 to 300 
rpm. 


unit with reference to the roll. 


and floating worm gear 


(4) V-BELT PUMP UNITS—Tut 
hill Pump Co., Catalog 107, 8 pp. 
Complete specifications and operational 
data for a pump unit for handling 
heavy fuel oils and other non-corrosive 
viscous liquids in circulating and 
Used with motors up 
to 5 hp, giving pressures 
psi. 


transfer service. 
up to 300 


(5) TRANSFORMER 
TIONS 


LAMINA- 
Allegheny Ludlum Steel Co., 
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Catalogs and Bulletins continued 


Catalog EM3, 124 pp- Technical 
formation and full-size drawings of 
all available standard shapes obtain- 
able in a number of magnetic mate- 
rials and a variety of thicknesses. 
Each lamination provided with a 
weight table 


(6) GOVERNMENT ~ SPECIFICA- 
TIONS—E. F. Houghton & Co., Bul 
letin 2-27-E, 16 pp. Products meeting 
various specifications are listed under 
the following classifications: rust pre 
ventatives; lubricants; cutting oils; 
metal working aids, and leather and 
synthetic rubber products. 


(7) ELECTRONIC ADJUSTABLE- 
SPEED DRIVE—General Electric Co., 
Booklets GEA-5827 and 5829, 8 pp. 
Describes two models of the Thy-mo- 
tral drive for 3 to 3 hp, and for 3 
to 10 hp applications such as: testing 
equipment; printing presses; variable 
volume or proportioning pumps; ma- 
chine tools, processing equipment; 
conveyors; and others. Has operating 
characteristics, and specifications. 


(8) FRICTION CLUTCH—Link- 
Belt Co., Booklet 2437, 4 pp. Has sche- 
matic drawings and dimensional tables 
to aid in the selection of the right 
friction clutch couplings. Features 
positive action and easy adjustment. 
In 10 sizes from 2} to 125 hp at 
100 rpm. 


(9) TRANSFORMER GUIDE 
General Electric Co. Catalog GEA- 
4626 F, 102 pp. Contains ratings, and 
ASA accuracy classifications of indoor 
and outdoor potential and current 
transformers. Lists ratio and _phase- 
angle test, plus tables covering the 
mechanical and thermal limits of cur- 
rent transformers. Has photo of each 
type. 


(10) RELAYS—Sterling Engineer- 
ing Co., Inc., Catalog 53, 24 pp. Has 
illustration, description, operational 
data, and specifications for: long and 
short coil telephone types; 3 miniature 
types; a two coil variation of the long 
telephone type; a-c  multi-contact 
types; and sealed and plug-in units. 
List standard wiring diagrams and 
coil types. 


(11) GLOBE, ANGLE, CHECK, & 
FEED-LINE VALVES—Edward 
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or | UNITCASTINGS 
are: consistently better!» 


SERIES 





MORE RIGID INSPECTION 


..-at every step! 


UNITCAasr ¢ 
VUALITY CONT 


IN 


PLANT 


SPECTION ST 


DESCRIPTIQN 
PATTERN Nomece 
MATERIA 

EAT Taeay 


ORPORATION 
1 
Roy Dey, linens 











A special Inspection Standards sheet 
follows every job through our foundry 
to guarantee that each casting and 
finishing operation meets your re- 
quirements as specified! 


This rigid, step-by-step inspection con- 
trol assures you that every UNIT- 
CASTING will be to your specifica- 
tions... from raw material to finished 
appearance. Another quality control 
service you can rely on with Unitcast. 





JNITCAST 


Corporation 


: QUALITY STEEL’ CASTINGS 2 


EN ane. 








Our steel casting spwcialists wel 
come the opportunity of working 
with you on your parts problems... 
their suggestions at the design stage 
can pay you continuous dividends. 
Write or call . Unitcast Corpora- 
tion, Steel Casting Division, 
Toledo 9, Ohio; 701 New Center 
Bidg., Detroit, Michigan; In 
Canada: Canadian-Unitcast Steel, 
Ltd., Sherbrooke, Quebec. 


UNITCASTINGS are FOUNDRY ENGINEERED 
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Before you tie up funds in costly tools and dies, 
have Milford fastener-engineers analyze your 
product assembly need .. . at the design stage, 
while plans are still flexible. It will save you 
money and headaches, reduce production ex- 
pense, speed up assembly time, and aid you in 
making a better product ... perhaps at a com- 
petitive price advantage! You can put these 
savings in your pocket by sending drawings and 
detailed description of your product fastening 
problem for Milford’s scientific solution. 


Write for your copy 
of the “Milford Method 
for solving industry’s 
fastening problems”. 


=n 


the name to rivet in your memory for fasteners 


THE MILFORD RIVET & MACHINE Co. 


877 Bridgeport Avenue, Milford, Conn. 
830 Illinois Ave., Aurora, Ill. 

1124 W. River St., Elyria, Ohio 

44 Platt Street, Hatboro, Penna. 

727 So. Palm Ave., Alhambra, Calif. 


Catalogs and Bulletins continued 


Valves, Inc., Catalog 12-c, 50 pp. Com 
plete information on globe, angle, 
and check valves for hand or motor 
control of volumes are described. Also 
has information on material specifica- 
tions, preparation of welding ends, 
pressure-tempe rature ratings and other 
engineering data. 


(12) MOLDED NYLON PLASTICS 

General Electric Co., Bulletin CDP- 
654, 4 pp. Suggests mechanical appli- 
cations and design possibilities. De- 
scribes strength, light weight, self 
lubrication and other advantages 
Tables give mechanical. Thermal, elec 
trical, and other properties 


(13) MOLUB-ALLOY LUBRI 
CANT—Imperial Oil & Grease Co., 
Inc., Bulletin, 8 pp. Describes a new 
lubricant made in a range of types and 
weights from high quality hydrocarbon 
base stock, or synthetic or volatile bas« 
material having micron-sized particles 
of metallic-solids added. One of th: 
solids used is molybdenum disulphid« 


(14) AIRCRAFT ENGINE STAR 
TERS—Jack & Heintz, Inc., Bulletin 
1500, 10 pp. Descriptive data, per- 
formance curves, cutaway drawings 
and photos of a line of starters, in- 
cluding those for both reciprocating 
and turbojet engines, and aircraft-type 
tank engine starters. 


(15) NEEDLE VALVES—Fluid 
Controls, Inc., Data Sheets 3.61 & 
3.62, 2 pp. Has engineering, design 
and construction features, including 
specific data on pipe size, dimensions, 
weights and performance characteris- 
tics of a line of 3, 3, 3 in. needle 
valves for oil up to 3,000 psi 


(16) RECORDER CONTROLLER 

The Foxboro Co., Bulletin 465, 16 
pp. Describes the circular case con- 
trolier, used to automatically control 
temperature, pressure, liquid level, hu- 
midity or other process variables. Dis 
cusses each unit of a pneumatic control 
system from the measuring element to 
the control valve. Explains how to 
select the controller action to match 
the demands of a process. 


(17) CLOSE-COUPLED CENTRI 
FUGAL PUMPS—Carver Pump Co., 
Bulletin 211. Information on _ the 
model B close-coupled motor driven 
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Catalogs and Bulletins continued 


centrifugal pump made in two sizes: 
1 in. and 1} in. discharge, and will 
pump up to 70 gpm and heads up to 
110 ft. 


(18) BALL SCREW ASSEMBLIES 
Vard, Inc., Bulletin, 12 pp. Illustra- 
tions of a line of ball screws, ball screw 
actuators, electro-mechanical actuators, 
gears, gear boxes, and other aircraft 
components. Compares ball screw 
assembly with acme screw. Has speci- 
fications of ball screw units with ball 
dia. from 0.063 to 0.406 inch. 


(19) INSTRUMENT TUBING 
Samuel Moore & Co., Bulletin L-6506, 
4 PP: Describes several kinds of cor- 
rosion-proof _plastic-coated _ tubing: 
DeKoron instrument tubing, a single- 
line metal tubing with plastic sheath; 
Metl-Cor, multiple metal harness with 
polyethylene coating; Poly-Cor, mul- 
tiple polethylene tube harness with 
vinyl sheath. Metl-Cor is available 
with 4, 7, or 10 tubes; Poly-Cor with 
4, 7, 10, 14, or 19 tubes. 


(20) BALL BEARINGS—Nice Ball 
Bearing Co., Catalog 150. Listings 
cover: standard radial ; thrust, and com- 
bined radial-thrust bearings of both 
precision and unground types, and 
include several new lines. Special 
bearings, ball bearing rollers, sheaves 
and wheels are included. Also gives 
capacity ratings, complete specifications 
and engineering data. 


(21) TEMPERATURE REGULA- 
TORS—Farris Stacon Corp., Bulletin 
ST162, 8 pp. Illustrations, cross-sec- 
tional views and complete specifica- 
tions and data on a line of self oper- 
ating temperature regulators. Also in- 
formation on how to select regulators 
for: steam; gases; liquids; and vapors. 


(22) DIESEL ENGINE PRIMER 
Harnischfeger Corp., Booklet, 28 pp 
Titled, “What You Should Know 
About Diesel Engines,” it explains in 
simple, non-technical language with 
many illustrations, the operation of 
the simple diesel engine. Compares 
it with the gasoline engine, and ex- 
plains the 2 and 4-cycle types 


(23) HERRINGBONE GEAR 
DRIVES—Link-Belt Co., Bulletin 
2519, 36 pp. Detailed information 
about single, double, and triple reduc- 
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does 


« 
*K 


coil-itis 


have your 
processing’ 

tank production 
off its feed? 


When the appetite for work 
of your heating and cooling processes 
diminishes, the trouble may well be coil-itis. For, 
downtime due to pipe failures and limitations can 
seriously delay your production flow. Switch to Platecoils, the 
new tonic for production, as revolutionary as the new 
wonder drugs. Platecoils take 50‘¢ less tank space leaving more 
room for greater payload. They heat or cool 50‘: faster. 
They simplify maintenance and save hours of downtime. 
Equally important, Platecoils cost as much 
as 50‘¢ less in the first place. 
Platecoils cure production troubles involving heat 
transfer and give production a shot in the arm. 


Write for Bulletin P77 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS ELIMINATE At Sealed Power Corp., installation of 
Platecoils has completely eliminated a 
A 6-T0-8 HOUR-A-DAY 6-to-8 hour-a-day chipping job. Three 
Platecoils now heat a tank that pre- 
CHIPPING JOB viously took 4 pipe coils. Ask about 
1 " other case histories. 
! 


BLATECOIL 


REPLACES PIPE COILS 





Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 


2()2 
LV9 





improved stud welding 
through K $ M engineering 


CONVERTING TO STANDARD 
'{& S £4) weepine stups 








SAVES COMPANY OVER $1300 YEARLY 


CHANGEOVER IMPROVES WELDABILITY 


A study of the special welding studs used by a large manufac- 
turer indicated substantial savings could be made by using standard studs 


in place of special studs in many applications. 


For example, a special 244" (before weld) by *4" stud, threaded 
1" was replaced by a standard 244" (after weld) by 3” stud threaded 2". 
Every requirement of the special welding stud was met by the standard stud. 
The savings amount to $13.60 per thousand in quantities of one hundred 
thousand per year for this one change. Savings from the complete change- 


over program will amount to many thousands. 


How can K S M engineering lower your stud welding costs? Let 
us investigate without obligation. KSM Products, Inc., Merchantville 8, N.J. 
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tion enclosed herringbone gear drives 
in service. Horsepower ratings for 
input speed of 720 to 1750 rpm are 
given for all drive sizes, plus complete 
instructions for correct selection. Lists 
39 sizes of drives in 534 standard 
ratios from 2.84:1 to 326:1. Capaci- 
ties range from 0.4 to 2480 hp 


(24) ELECTRIC HEATERS—Gen 
eral Electric Co., Bulletin GEC-1005D 
60 pp. Describes the Calrod equip 
ment in terms of application, special 
features, installation, and pricing. It 
is indexed by process and application 
and contains methods of determining 
power requirements and heat losses 
by application. Covers: immersion; 
strip); cartridge; tubular; insertion; 
and fin heaters 


(25) FLEXIBLE GEAR COUP- 
LINGS—Sier-Bath & Pump Co., Inc., 
Catalog C4, 16 pp. Has large exploded 
and cutaway views of a easily assem- 
bled flexible gear coupling in load 
capacities from 4 to COO hp per 100 
rpm. Has specifications and engincer- 
ing data for: standard; mill; motor; 
vertical; floating shaft; and spacer 
types In Sizes k to 6 inches. Also typi- 
cal application photos. 


(26) TLOW CONTROL VALVE 

Airmatic Valve, Inc., Bulletin 4810, 
2 pp. Engineering specifications on a 
flow control valve designed to control 
the speed of the piston stroke in a 
cylinder. Available in six standard 
pipe sizes from } in. to 14 inches. 


(27) RECTIFIER APPLICATION 

American Rectifier Corp., Booklet 
Arranged in a question-and-answer 
style, explaining the application of 
rectifiers to various operations, and 
gives the bencfits of keeping d-c equip- 
ment working on a-c while retaining 
d-c speed control. Made in sizes 
from 3 to 1000 KW from 50 to 10,- 
000 v d-c output and either fixed or 
variable voltage. 


(28) SPECIAL ROTATING EQUIP- 
MENT—Electric Specialty Co., Cata- 
log 52-PD, 12 pp. {llustrations of 
applications of special a-c and d-c mo- 
tors, motor generator sets, rotary con- 
verters, and dynamotors. Also lists 
factors in the selection of motors. 


(29) COMPOSITION OF INDUS- 
TRIAL METALS—-Sam Tour & Co.. 
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quality control 


you can be 


proud of 





When you have inspection and quality control procedures 
you're proud enough of to talk about, they must be good. 

These three advertisements were published by firms justly 
proud of their methods. All three use Kodak Contour Pro- 
jectors as an example of the type of care they exercise in 
producing products of uniformly high precision. 

Optical gaging with a Kodak Contour Projector provides 
a fast, accurate method of production measurement and 
inspection. Operators can get the work out in a hurry— 
little training is required. Accessories are available to make 
possible measurement of the most complex shapes. 


To see how a Kodak Contour 
Projector can help you reduce 
inspection costs, improve qual- 
ity, send for our new 12-page 
booklet. it gives you details of 
both the Model 2A, for preci- 
sion micrometry, and the 
Model 3, for fast, routine gag- 
ing. For your copy, write to: 


Industrial Optical Division 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 








the KODAK CONTOUR PROJECTOR 


A new sound movie, Optical Gaging, shows how to simplify complex 
inspection problems. We'll tell you how to get it for a showing. 
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TWO MILLION WITHOUT A FAILURE! 


parts: small connecting rods 


alloy: “600” series metal, a high 
strength bearing bronze that contains 


no tin 

quantity to date: over 2,000,000 
number of failures: none 
forged by: Mueller Brass Co. 


advantages: no bearing insert is 
necessary on either the wrist pin or 
crankshaft end because each rod acts 
as its own bearing. Dense homogen- 
eous grain structure, close dimensional 
tolerances and high mechanical 
properties often permit redesigning 
for weight savings as high as 15% to 
25%. “600” alloys have low coefficient 
of friction, high resistance to corrosion 
and tensile strength 2% times greater 


than cast phosphor bronzes. 


uses: compressors, outboard motors, 
small high speed gasoline engines. 
Best results are obtained if they 
operate against hardened, ground and 


polished shafts. 


**600” SERIES ROD is produced 


in standard 12-ft. mill lengths and a wide 
range of sizes and special shapes. This rod 
has a fine, uniform grain structure and 
the mechanical properties are rigidly con- 
trolled in the cold drawing process. Scrap 
loss is greatly reduced in machining op- 
erations because of the complete absence 
of defects, For complete information, 
write us today. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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Inc., Chart. Chart lists the constituent 
elements and the percentage composi- 
tion ranges for 60 different classes or 
types of metals arranged in groupings: 
light metals; irons; steels; cobalts; 
nickels; coppers; white metals; pre 
cious metals; heavy metals; and special 
purpose metals. Also the atomic num 
ber, and the specific gravity of each of 
the 48 elements commonly encoun- 
tered 


(30) V-BELT SHEAVES Fort 
Worth Steel & Machinery Co., Bulle- 
tin 83 gives dimensions and weights 
of QD v-belt sheaves and hubs. Tables 
and line drawings give complete hub 
and sheave dimensions including face 
width, hub position, hub length, mini- 
mum and maximum bore, and dimen- 
sions of standard keyway. Construc- 
tion features described in cutaway 
views. 


(31) ELECTRONIC COOLING 
EQUIPMENT—Rotron Mfg. Co., Inc. 
Catalog 2, 60 pp. Complete informa- 
tion, specifications, operation curves, 
and other data on a line of cooling 
devices for electronic equipment. Cov- 
ers: tube data; blowers; fans; heat 
exchangers; tube supports; controls; 
auxiliaries; and application data. II 
lustrations of all models. 


(32) INDUSTRIAL DISK BRAKES 

-The Goodyear Tire & Rubber Co 
Bulletin’A1725K, 8 pp. With illus- 
trations it lists the varied applications 
of the airplane-type disk brake for in- 
dustrial uses. Can be adapted to most 
machines, and can be operated hy- 
draulically, mechanically, pneumati- 
cally, or can be spring-set, solenoid 


re le ase d 


(33) MINIATURE CONNECTORS 

Viking Electric. Catalog, 16 pp 
Has engineering specifications and 
templates of a line of miniature con- 
nectors, terminal boards, thermocoupie 
connectors, and printed circuit hard 
ware. 


(34) CONTROL VALVES A-P 
Controls Corp. Bulletin R, 24 pp 
Information on a full line of control 
valves, including pressure or tempera 
ture-controlled throttling and expan 
sion valves, pressure-limiting valves, 
water-flow regulating valves, solenoid 
valves, thermo-clectric gas valves, and 
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Can you help design a 


NEW HYDRAULIC PUMP 
for tomorrow’s planes? 





Ol, INLET PORT 


\ 


* 


S 


Oll OUTLET PORT 


21 RADIAL PISTONS 
in cylinders bored in 
ROTOR WITH FIXED CENTER 


PORT TO Olt RESERVOIR ———————> 


ECCENTRIC TRACK RING 

Amount of eccentricity with respect to cenrer of roto 
regulated by ovtomatic pressure contro! unit 

Forces piston in on pumping stroke 

Centrifugal action forces them out on intake stroke 





AUTOMATIC PRESSURE CONTROL UNIT 
SERVO AND OPPOSING SPRING 


SPLINED 
ORIVE 
SHAFT 


CENTRIFUGAL SCAVENGING PUMP 
Directs leakage oi! bock to reservoir 








Problem: Modern jet aircraft use 


hydraulic power not only to actuate 
landing gear, but also to supplement 
the pilot's physical strength in moving 
primary control surfaces when flying 
at high speeds. Since requirements for 
this power vary tremendously over 
widely divergent flight conditions, the 
pump supplying it must be able to de- 
liver large amounts of oil when needed, 
and yet operate efficiently with lower 
power absorption at other times. It 
also must provide high volumetric eff- 
ciency at high speed to avoid cavitation. 


| Our Answer: | A compact, 22- 


pound unit capable of operating at 
higher speeds than other commercially 
developed pumps. The Hamilton 
Standard variable displacement pump 
automatically adjusts its flow to meet 
the requirements of constantly chang- 
ing flight conditions. It delivers twenty 
gallons per minute at 6300 rpm yet 
embodies an automatic stroke control 
which reduces the oil flow to zero at 
3000 psi. Since pistons are filled by 
centrifugal action, pump is free from 
cavitation at high speeds. 


MAMA MERA = Hamilton Standard’s pump is operating with 


high efficiency in today’s jet aircraft. But tomorrow's even faster planes will 
demand different ideas and designs — completely new hydraulic units. 


This is just one of many challenging engineering projects at Hamilton Standard. 
In addition to pumps, our growing line of jet aircraft equipment already includes 
turbine engine starters, fuel controls, cockpit cooling systems, auxiliary drives 
and other as yet “classified” products. There are also many exciting new develop- 
ments in world-renowned Hamilton Standard propellers. 


‘ 


Creative Engineering Pays Off at Hamilton Standard 


A majority of our company executives 
are engineers, quick to recognize the 
value of sound, creative ideas. We have 
an exceptionally able technical staff 
now — but we need more experienced 
designers to meet the demands of the 
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largest research and development pro- 
gram in our 33-year history. If you can 
help us in this expanding program, 
there’s interesting work and a won- 
derful opportunity awaiting you at 
Hamilton Standard. 





There’s a Future 
at Hamilton Standard 


for Designers 


with 3 to 10 years’ experjence in 
actual design of mechanical parts 
(not necessarily in aircraft field 
machine tool, electrical, automo- 
tive or automatic machinery could 
be just as valuable). Engineering 
degree helpful, but not necessary 
if practical experience is adequate 
Knowledge of mechanics, mathe- 
matics, strength of materials, ther- 
modynamics or hydraulics would 
be desirable but experience in ma- 
chine design is the essential re- 
quirement, 


for Analytical Engineers 


with an engineering degree and 
at least 2 years’ actual experience 
as design analysts. Knowledge re- 
quired either of mathematics, me 
chanics and strength of materials, 
or of mathematics and thermo- 
dynamics. 


These Positions Offer 


@ Excellent pay anda fine chance 
for advancement based on 
ability. 


Opportunity to use your edu- 
cation to the fullest extent on 
a wide variety of problems 


Association with exceptionally 
high calibre engineering staff 
— with freedom of decision 
and responsibility. 


Ideal location with every cul- 
tural and recreational advan- 
tage — midway between Hart- 
ford, Conn., and Springfield, 
Mass. 


New plant with modern air 
conditioned offices in a beauti- 
ful country setting. 


Secure future with a progres- 
sive company whose engineer- 
ing staff has grown steadily 
for 33 years, 


Send resume of your 
experience to 


Engineering Representative 
Personnel Dept., Section B 


Hamilton Standard 


Division of United Aircraft Corp. 
Windsor Locks, Conn. 
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‘ ; 7 
r ei) CANNING 
y.) 14: 44>) LUBRICATORS 


protect vital bearings in your product 


Solve the vital bearing lubrication problem in your product with a 
Hills-McCanna Force Feed Lubricator. Two basic models ("“ET” and 
“MB") are offered that assure the user of your product of positive, 
dependable lubrication control. 


Hills-McCanna model “ET” lubricators are fully enc: :ed units suit- 
able for installation under virtually any condition—ii. ioors or out. 
The pump valve is the positive action, single plunger type. Model “ET” 
is built in sizes ranging from 2 pint, 1 feed to 32 pint, 24 feed. 


Hills-McCanna model "MB" lubricators are the open type preferred 
by many because of the simplicity of design and the accessibility of 
all working parts. Model MB” is built in sizes ranging from 2 pint, 
1 feed to 24 pint, 48 feed. 


Where desired, either model is available with dual reservoirs for 
handling two types of oil through the same lubricator assembly. Either 
model is available with a variety of drives to simplify application on 
almost any product. 


For full details, write to Hills/-McCanna Company, 2444 West Nelson 
Street, Chicago 18, Illinois. 





ET” Enclosed type 
8 pint, 6 feed unit. 


“ET” Enclosed type 8 pint, 6 teed 
unit with external gear reducer. 








“MB” Open type 
12 pint, 16 feed unit. 





“MB” Open type with lubri 
cator motor driven through 
gear reducer, 6 pint and up 
capacity. 


tei 
force feed lubricalors 


ALSO MANUFACTURERS OF 
SAUNDERS PATENT DIAPHRAGM VALVES 
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custom valves for special applications 
Has complete mechanical and 
trical specifications 


elec- 


(35) TUBE FITTINGS—The Im- 
perial Brass Mfg. Co. Catalog 3500, 
74 pp. Illustrations, description, 
specifications for a line of tube fittings 
for connecting copper, alumi- 
num, steel, tubing. 
Covers all pipe fittings, flexible hose 
and attachable fittings, valves, faucets, 
drain cocks, 


and 


brass, 
and other metal 


strainers, and others 

(36) RIGHT ANGLE GEAR 
DRIVE—U. S. Electrical Motors, Inc. 
Bulletin F-1775-60m, 8 pp. Describes 
in detail a new Holloshaft gear drive 
to operate vertical turbine pumps 


Full 


shc WS all 


where electricity is not available. 
page, 
the features 


color cutaway view 


(37) INDUSTRIAL X-RAY—West 
inghouse Electric Corp. Catalog 404 
000, 44 pp. A guide for a complet 
line of accessories and supplies r 
quired for the industrial x-ray instal 
lation. Divided into four categori 
and chemicals; 
cessories; dark room 
viewing and filing equipment. 


films radiographic a 


accessories; and 


(38) MAGNETIC MOTOR START- 
ERS—Arrow-Hart & Hegeman Elec- 
tric Co. Bulletin 4529-26, 8 pp. De- 
scribes the new RA-V magnetic motor 
starters with vertical overloads below 
Available in NEMA sizes 
Uses described. Design 
Size, 


other engineering data included. 


contactor, 
0 through 5 
and 


features illustrated. weight, 


(39) ELEMENTS OF WELD DE 
SIGN—The Lincoln Electric Co. Bul- 
letin 843B, 17M, 6 pp. Lists steps 
for the designer to follow in shaping 
steel for low cost. Compares cost of 
cast parts to welded steel parts. Has 
illustrations of different parts that 
were reshaped with reduction in 
weight and i creased strength 


ROTATING 


Durametallic 


12 pp- 


MECHANICAL 
Corp. Bulletin 
Presents data on appli- 


(40) 
SEAL 
455. 
cations, plus large cutaway views of a 
mechanical seal that rotates with the 
shaft, and is designed for use with 
centrifugal and rotary pumps, 
claves, agitators, blowers, and other 
rotating equipment 


auto 
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Ad Libbing by the Editor 


A short editorial is not enough to 
present in detail the situation that 
the national engineering societies are 
facing with reference to the question 
of their participation or nonparticipa 
tion in political affairs 

Material civilization is marching 
onward. It is getting extremely com 
plex. Two hundred years ago when 
world civilization was primarily agri 
culture and there was little engineer 
ing, there were not many engineering 
problems in the conduct of our na 
tional affairs. Gradually the picture 
changed. Production machinery, ve 
hicles of transportation and commu 
nication, and our vast industrial em 
pire have changed the picture tremen 
dously 

When the American Society of Me 
chanical Engineers was born we had 
no radio, no movies, no automobile 
and no mass production as we know it 
today 

The founders of our engineering so- 
cieties were the great leade rs of indus- 
try of their day. They were great men 
Quite properly they realized that if 
these engineering societies were to be 
come tangled in questions of politics 
the result could well be dissension 
within the society and schism. Indeed, 
there was relatively little that engi 
neers could do that lay citizens could 
not do in solving the political prob 
lems of that day. It was perhaps well 
that the great engineering societies 
kept themselves entirely clear of poli 
tics in those early years 

Today the picture is entireiy differ- 
ent. The building and manufacturing 
and service industries dominate the ac- 
tivities of the country. Even the agri- 
cultural industry is no longer purely 
agriculture as it was known one hun- 
dred years ago. Food processing pack- 
aging and distribution have become an 
engineering problem rather than an 
agricultural on¢ 

Every advance of engineering adds 
another batch of problems. Hun- 
dreds of thousands of laws have been 
passed regulating the automobile, th« 
railroad, communications systems and 
all of the other national activities that 
stem from science and engineering 
It has also been necessary to create 
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Whether your fastener requirements call for special bolts .. . or 
standard ... you can get experienced cooperation and service 
from Buffalo Bolt. 

In using Circle ® specials ... you can often simplify product 
design... gain extra holding strength ...speed assembly... 
and cut your unit costs. 

In specifying Circle ® standard bolts . . . you get quality built 
in by modern methods and machines designed to meet your vol- 
ume demands. 

In both cases, you can depend upon the experienced counsel 
of a concern which is satisfactorily supplying leading industrials 
known for their purchasing and production efficiency. 

Let us discuss and demonstrate to you the many practical ad- 
vantages of dealing with Buffalo Bolt. Your inquiry will receive 
our prompt attention. 


SULT N LO) 


POLY COMPAKK? 


Division of Buffalo-Eclipse Corporation 
North Tonawanda, N. Y. 
Sales Offices in Principal Cities 





fecu @ PRODUCTS — BOLTS. © NUTS © RIVETS AND SPECIAL FASTENERS 
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MISSIONS To eliminate the needless waste of 
manpower, machines, and technical skill in the 
modification of servo components. 


In applying servo systems to their opera- 
tions, many engineers are restricted by “‘stock”’ 
components. They either sacrifice efficiency 
by building systems around the components 
available, or waste manpower, machines, and 
skill in modifying units to make them useable. 


It is the mission of the Transicoil Corpora- 
tion to provide precision components for each 
particular servo application . . . ready for im- 
mediate application . . . with all the accuracy 
and efficiency for which they are designed. 


REFERENCE: Technical bulletins availab'e 


upon request to 


TRANS ICO! 


CORPORATION stw fom is ny. 


C 


Miniature Motor and Gear Motor, Generator, and Servo 
Control Motors Train Assemblies Gear Train Amplifiers 
Combinations ’ 


Sans, Souci . continued 


many politically appointed bodies or 
commissions to administer the regula 
tions and the laws concerning the vari- 
ous industries. Thus we have the 
Communications Commission, The In- 
terstate Commerce Commission, The 
Bureau of Mines and many similar 
bodies. 

In addition to the regulatory bodies, 
it has also been found desirable or 
necessary to establish various labora- 
tories which are devoted entirely to 
enginecring experimenting and _ test- 
ing, all for the public welfare. In 
addition to the well known Bureau 
of Standards we have the laboratories 
of the Bureau of Mines, the Forest 
Products Research Laboratories, the 
great experimental laboratory of the 
Bureau of Reclamation and many 
others. Ail of them deal with basic 
engineering problems. 

To the best of my knowledge none 
of the national engineering societies 
are organized to take any action of an} 
kind regardless of what may happen 
in government in matters that are 
basically engineering. The ‘Astin 
affair’’ could occur at each and every 
one of the laboratories mentioned 
and none of our national societies 
would be prepared to take swift ac 
tion. 

Carlton S. Proctor, past president of 
the American Society of Civil Engi 
neers, has pointed out the great need 
tor greater participation by American 
engineers in the running of the coun- 
try. Indeed, this is a favorite topic of 
discussion at many gatherings of en 
gineers. But as long as they follow 
their tradition, the engineering soci 
ties will simply keep their hands off 
national problems that in any way in 
volve politics. The societies are hide- 
bound by tradition that should have 
been discarded long ago. 

The Bar Associations are extremely 
active in political affairs. In many 
instances the candidates for appoint 
ment to judgeship must be passed 

| upon and approved by the Bar Asso 
ciation 

When socialized medicine was being 
pushed by the Democratic administra 
tion in Washington the American 
Medical Association sprang into action 
with no delay. Regardles of whether 
or not socialized medicine is good or 
bad the fact is the medica! profession 

| acted on a political problem that af- 
| fected them greatly. Whoever heard 
| of the ASME or any other national 
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engineering socicty being asked to 
pass upon the acceptability of a can 
didate for appointment to political 
office? Who has ever heard of any 
of our national cnginecring socicities 
taking action of any kind on (ny great 
national issue which was basically and 
fundamentally a problem of engineer 


The Astin 


demonstrates the impotency of our big 


ing? case devastatingly 


societies. It is 
We 


Proctor oc- 


national enginecring 


high time for a change need 
more men like Carlton S 
cupying the high places in our engi- 


necring socicties. 
The Shortage of Engineers 


One activity in which the engineer- 
much in the 
limelight is that of erasing the short 
age of engineers. Of course we should 
have enough engineers and if there is 


ing societics arc 


very 


a genuine shortage of engineers some- 
thing should be done about it. But the 
fact is that the efforts of many of the 
graduate engineers are being wasted 
by the failure to use them in the big 
gest jobs that they can handle. One of 
the maxims of the late H. L. Gantt was 
that every man should be given the 
biggest job that he is able to handle 
I would like to add to that the thought 
that every man should be given work- 
ing cenditions and assistance to enable 
him to do the best and most work. 

It is notorious that few engineers 
have private secretaries. It is usual to 
find the engineers sharing secretaries 
or having none at all. 

Naturally, the first 
‘Does an engineer have use for a sec- 


question is, 


Some do and don't. 


have noticed that 


retary 4 
But I 
neers, whose work could unquestion- 
ably be vastly expedited if they had a 
secretary, had to do as well as they 


some 
many engi- 


could without a secretary. 

In addition to the question of secre- 
taries there is also the question of 
proper working quarters and proper 
equipment and tools. Many engineers 
do not have a private office. They are 
million dollar think 
ing’ in a Naturally their 
volume of production suffers; so does 


the quality. 


suppe SC d to do 


bull pen’ 


Here again is a place 
where a more effective use of engineers 
will greatly offset the shortage. 
Whether there be a real shortage 
or no shortage, the fact is that there 
is not a glut of engineers. We can 
all say hurray because this has resulted 
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your best 


Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications In 
either case, modern facil 
ities and latest inspection 
techniques ossure you a 
uniformly high quality 
product delivered promptly 


Supplied for 
Field Assembly 


7~. 
~ 


\ 


é 


\ 
SS 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes ond types 


Please send me your free 
Nome 
Company 
City 
Address 


Zone 
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LEX-O-TUBE 


If you use flexible hose in your product 
or for replacement in your plant, it 
will pay you to specify Flex-O-Tube. 
For here is a name that has stood for 
finest quality and dependable service 
for more than a quarter of a century. 


In the development of new uses for 
flexible hose, Flex-O-Tube provides 
you with dependable experience in 
the field. When used for replacement 
Flex-O- 
Tube provides you with a complete 
range of products that are easy to 
assemble and long on performance. 


in industrial maintenance, 


Whatever your needs, why not discuss 
them with the local Flex-O-Tube field 
engineer. You'll find there are many 
good reasons why industry has relied 
on Flex-O-Tube for miles and miles of 
flexible hose products. 


] aircraft catalog 


industrial catalog 


State 


DIVISION OF MERIDAN CORP. 


DETROIT 16, MICHIGAN 








NEWARK 
Fabricated Wire Cloth Parts 


Wide Range 


Thee ib 4ce late, 
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Wide Range 
in Wire Cloth 


Meshes 


poe. 

eee 

ac secaseescseppoenss™ 

fe Soe: a 
55553 


We have the facilities and skilled workers to make a 
great variety of wire cloth parts. We're doing a lot 
of work along these lines. We do the assembling in 
our own plant, using our own well known ‘Newark’ 
Cloth. We bring to this work experience gained by 
several generations of wire cloth manufacturing and 
many years experience in fabricating and assembling 
parts. We'll be glad to quote on your next require- 
ments. If you would like suggestions as to how best 
make use of wire cloth in the assembling we'll be glad 
to help. Send us an outline or print of your problem. 


Jewark Wire Gloth 


COMPANY 
VERONA AVENUE * NEWARK 4, NEW JERSEY 


Phitadeiphia 3, Penns. San Francisco, Calif. Chicage, ti! New Orieans, La Los Angeles, Calif Houston, Teras 
1311 Widener Big. 3100 18th St. 20M. Wacker Dr. $20 Maritime Bidg. 1400 Se. Alameda St. P. 0. Bex 1970 
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in the engineer getting almost as much 
as a teamster or a skilled mechanic 
Between $350 per month and $400 
per month seems to be the starting 
salary for the 1953 model of engineer- 
ing graduate. That's fine. And as long 
as engineering is a commodity the 
price of which goes up and down with 
supply and demand, so Ict there be 
no abundance of engineers 

I am just wondering what our en 
gineering societies would do if their 
efforts to wipe out the ‘‘shortage” of 
engineers succeeded and we had a glut 
of engineers with a resultant drop in 
salaries. Would the American Society 
of Mechanical Engineers do anything 
about it if the salary of an engineer 
dropped to a point where it was half 
the wages paid to a teamster? Should 
the young engineers support a society 
which exerts itself in a major fashion 
to pull down his earned income and 
does absolutely nothing to improve his 
economic status? The only sensible 
answer is to become extremely active 
in that society and wipe out its stodgi 
ness and shortcomings. G.F.N 





Electronic 
Aptitude Tester 


THE PERSONNEL DEPARTMENT of the 
future may well be a maze of ger- 
manium diodes and vacuum tubes. At 
least the first big step in that direction 
is a “robot psychologist’ developed 
by GE for the U. S. Army to make 
certain that the right man gets the 
proper billet. 

At present, the two and one half 
ton, double section electronic com- 
puter, known as a psychological mat- 
rix rotator, is being used to facilitate 
studies designed to improve current 
methods of mass psychological testing. 
Primarily developed to handle statisti- 
cal data representing 12 different 
abilities underlying up to 50 tests, the 
computer can be expanded to handle 
much larger personnel problems. 

The machine's use in a typical appli- 
cation might run as follows: paper and 
pencil tests are given to various 
“known” groups of people, and the 
results are fed into the computer 
after being translated into statistical 
form. Then, the machine flashes test 
data upon a screen as a pattern for 
comparison with random groups. 


Product Engineering — June, 1953 








ENGINEERING 


ABSTRACTS 





Glass Bonded Mica 
In Electrical Design 
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Abstracted fom “Glass Bonded Mica” by 
J. H. Dubois, Mycalex Corporation of 
America, SPE Journal, April, 1953. 


“302838 PUNOM ay) JO SBut 
-yeq pur suorspusasdus 944Xq °7Z 


Or THE AVAILABLE MATERIALS suit- 


able for high temperature and high 
frequency use, glass bonded mica has 
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the best balance of properties for 


> 


products requiring structural precision 
insulation. Its good balance of prop- 
erties: moldability, precision dimen- 
sional stability, low thermal expansion 
differentials, low electrical loss, zero 
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moisture absorption, high temperature 
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stability, and arc resistance. These 
properties have extended the use of 
glass bonded mica products in compe- 
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tition with new materials including 
the new organic plastics which have 


/ 


IC 


IIIA VNA 


provided partial answers to many of 
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the high temperature, frequency, and 
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voltage requirements 
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Tetrafluorocthylene, for example, 
has an extremely low loss factor, excel- 
lent arc resistance, high dielectric 
strength, nil moisture absorption, but 


& / 


being slightly elastic, cannot be pro- 
duced with dimensional precision and 
is distorted under pressure. It cannot 
be used conveniently as a structural 
part in many cases which require supe- 
rior electrical properties, because of 
its low heat distortion point and its 
poor corona resistance. Trifluorochoro- 
ethylene has good electrical properties, 
nil moisture absorption, is quite stable 
dimensionally under exposure condi- 
tions, but has a low heat distortion 
point and may not be used structurally 
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when stressed at elevated tempera- 
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tures; like the other organic plastics, 
it also lacks corona resistance. Steatite, 
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a ceramic, has a very high heat distor- 
tion point, good electrical properties, 
nil moisture absorption, but cannot be 
produced economically with tight di- 
mensional control and is very poor in 
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thermal shock resistance. 

Electrical insulation dielectric break- 
down is caused by heat, resulting from 
nearby radiant sources and from in- 
ternal electrical losses. Power losses 
increase with temperature, frequency, 
voltage, moisture content, and oc- 
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RUBBER-TO-METAL 


ae > «mm 


As a result of modern compound- ny 0 m D | hy Cc 


ing, molding and adhesion tech- 

niques, many of which were developed in the Acushnet laboratories, the best 
properties of metal and rubber can be combined in one bonded unit to obtain 
strength, toughness and resiliency, as well as shock and vibration absorption, 
sound abatement, electrical insulation or conductivity, corrosion and abrasion 


resistance, and other desirable advantages. 


Acushnet's specialization in this relatively new field involves the adhesicn of 
rubber or synthetic rubber to metal in molds designed to accommodate the metal 
parts and which, in addition to bonding the rubber material to the metal, form and 


vulcanize the rubber in the same operation. 


With extensive equipment and facilities for solvent degreasing, sandblast- 
ing, cemeniing and brass plating, Acushnet bonds rubber to metal by several 
processes, each suited to a particular application for the most efficient adhesion. 


Our engineers will gladly study your prints and make prompt recommendations. 


Send for brochure “Rubber-to-Metal 
Bonding.” Detailed information con- 
cerning applications, design, proce- 
dures, compounding, processes, bond 


PROCESS C OMPANY strength ratings, etc. Illustrated. 
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cluded gases. Thus, low power losses 
require insulating materials which 
have no moisture absorption and are 
free of internal voids. 

Glass bonded mica products absorb 
no moisture or gas, maintain the tight- 
ness of inserts as temperatures rise, 
and hold fairly low power losses over 
the operating temperature range. In 
sulators having a high dielectric con 
stant but low loss factor are particu 
larly desirable in high voltage, high 
frequency apparatus because the stress 
concentration around the metal insert 
is more easily dispersed ; this factor 
explains why tetrafluoroethylene, tri 
fluorochlorethylene and other low di 
electric constant insulators sometimes 
fail when glass bonded mica stands up. 
Many plastic materials fail in low loss 
applications because of their high 
thermal expansion coefficients which 
introduce an air gap between the in 
sert electrode and the insulator, as 
temperature change brings on the 
large differential expansion. Glass 
bonded mica provides the designer 
with a useful product combination be- 
cause of its low differential expansion 
rate when molded with inserts. 

Table I shows that glass bonded 
mica and 446 stainless steel match 
very closely, and it is possible to pro 
duce tight inserts over a large tem- 
perature range with many of the 
metals listed. Glass bonded mica com- 
ponents may be cemented directly to 
the ferrites and certain metals with 
no thermal loosening as a result of 
the closely matching thermal compo 
nents. Parts with inserts, as molded, 
may be gas tight, and one high pres- 
sure electrical seal has been tested and 


Table I—Thermal —— Coeffi- 
cients of Glass-Bonded Mica and 
Insert Metals 


Thermal Expansion 
Materials Coefficient X 10°*/C 


Platinum 88 
Illium R 92 
Glass-Bonded Mica 100 
[ype 446 Stainless Steel 105 
Inconel 115 
“430” 118 
SAE 1010 Steel 121 
Nickel 

Monel 

18-8 Stainless Steel 

Copper 

Nickel Silver 

F d Brass 


Silver 
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this RED HOT “Mushroom” 
may hold 
an idea YOU can use 


This is one of the 56 Thompson valves in a 
28-cylinder aircraft engine. It’s an exhaust 
valve, so it’s always red-hot! And it is pounded 
up-and-down 1400 times a minute against a 
hardened valve seat with a white-hot cyclone of 
exhaust gases swirling around its head and stem. 


A special alloy, perfected by Thompson, is forged 
by Thompson into a valve. Then a super-hard 
coat of another alloy is welded to the top of the 
head and the valve face to make it resist heat 
and hammering longer. The result is the fa- 
VALVE DIVISION mous Thompson TPM Valve... flying hundreds 


of hours longer in aircraft around the world. 

Thompson Products, Inc. This will give you the idea that Thompson 
CLEVELAND 17, OHIO knows a great deal about special alloys to 

operate at high temperatures...under tougher- 


" than-usual conditions. 
& What are you planning that would benefit from 


this Thompson experience with heat-resisting 
alloys and their fabrication? 


We'll be glad to discuss your problems with you. 


) » ine .e a QOSs2 
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There are literally thousands 
of useful applications of 
BEAD CHAIN to all types of 
products, machines and 
tools! Consider how you 
may be able to take advan- 
tage of its versatility too! It 
poys dividends! 














REMOTE CONTROL 


Beod Chain is available in 5 diameters from 3/32” to 3/8” 
with tensile strength ranging from 18 to 200 ibs. No matter 
what the requirement, our engineers can fill your need. 


c 


@e 


Only this, the original Bead Chain, is manufactured to 
such close tolerances that it can be applied at low cost 
to V-type or positive, non-slip sprockets. (Sprocket sources 
tor your needs available on request.) 


ens 




















Bead Chain’s unique assembly service and special auto- 
matic equipment can supply chain cut to your require- 
ments, complete with attachments, at a substantial saving. 


t 








SWING FOR TOYS REVOLVING DISPLAYS 








A large variety of couplings and attachments offer endless 
@® opportunities te design engineers to adopt Bead Chain 
without the necessity of special tooling and production. 


THE BEAD CHAIN MANUFACTURING CO. 
BRIDGEPORT 5, CONN. 


Send Me the Bead Chain Catalog. 
NAME TITLE 
COMPANY 

ADORESS 


THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5. CONN 
Original and World's Largest Producer of Bead Chain 
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found to withstand fluid pressures of 
350 Ib with no leakage along the 
inserts; with a secondary treatment, 
this same seal withstood fluid pressures 
up to 2,500 psi. Hermetic seals with 
excellent thermal shock resistance have 
been produced in the laboratory 

The miniaturization programs of 
the Signal Corps, and the fast growing 
demand for structural and functional 
components demanding even higher 
firing temperatures for the printed cir 
cuit silver pastes, have initiated th 
development of giass-bonded syntheti 
mica. Both natural muscovite mica and 
natural phlogopite mica, used for con 
ventional glass bonded products, have 
hydroxyl ions in their crystal struc 
ture which precludes their high tem 
perature usc The synthetic mica 
fluorphlogopite, has no hydroxyl and 
can be heated to 2,000 F for several 
hours. Natural micas bloat and los« 
strength far below this elevated tem 
perature. The top safe limit for nat 
ural micas ranges from 1,000 to 1,500 
F. Whereas there is no material on 
the market with good electrical proper 
ties at 900 F, glass bonded synthetic 
mica has a low loss factor at this high 
temperature. A most important gain ts 
increased refractoriness; printed cir 
cuits have been fired on glass bonded 
synthetic mica at 900 F with no float 
ing or distortion. A glass research pro 
gram has been initiated to devclop a 


suitable glass that will measure up to 


the high temperature potentialities of 
synthetic mica. Since the synthetic 
mica top limit will exceed the tempera 
ture limitations of mold steels, the 
glass temperature research program is 
being confined to the range in which 
steel molds can be maintained in pre- 
cisional dimensional control. Current 
molding practice makes use of pre- 
heating at 1,300 F and mold tempera- 
tures of 800 F. The glass requirement 
for synthetic mica must fall in the 
“low” temperature range (1,500 F) 
have excellent electrical properties, and 
be highly resistant to water vapor. 
Synthetic mica is also being eval- 
uated as a filler for tetrafluoroethylene 
and trifluorochloroethylene. Filled or- 
ganic plastics in general exhibit sub- 
stantial variation in loss factor and 
dielectric constant. Pure synthetic mica 
which may be molded at high tempera- 
tures and is free of combined moisture 
produces a good low loss compound 
with improved dimensional stability. 
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curb service 
for CURRENT 
Requirements 


Chrysler horsepower on 


the ground for added 


Safety in the Air... 





Photo courtesy Hobart Brothers Company, Troy, Ohio 


The moment the big plane stops 
and the pilot cuts the engines, the 
generators, which in flight supply 
electrical power to the batteries, 
stop too. But the electrical equip- 
ment in the plane—air condition- 
ing, lights, radio, food containers, 
everything electrical—continue 
operating off the plane’s batteries. 
Only for a moment, however. 
In that length of time a self- 
propelled and self-powered 
energizer takes over and supplies 
all necessary current, even 
starting the plane’s engines when 
it’s time to leave. 


Among the most popular mobile 
ground power units are the 
“‘Power-Pull’’ units manufactured 
by Hobart and powered by Chrys- 
ler. The unit pictured uses the 
mighty 180 horsepower Chrysler 


V-8 Industrial Engine and can 
furnish 1000 amperes, 28.5 volts 
of direct current under continu- 
ous operation—enough to handle 
the electrical load of the largest 
aircraft. Power from the same 
engine propels the unit, enabling 
it to serve also as a towing tractor. 


This is another in the long list 
of important uses of Chrysler 
Industrial Power. Whether your 
equipment requires V-8 or Six 
cylinder engines, Chrysler can 
supply them with gasoline, propane 
or natural gas burning carbu- 
retor, 3, 4 or 5-speed transmission 
and other optional equipment. 

For your power needs, see a 
Chrysler Industrial Engine Deal- 
er, or write: Dept. 46, Indus‘rial 
Engine Division, Chrysler Corporation, 
Trenton, Michgan. 


GHRVSLER 


Industrial Engines 


HORSEPOWER gh? WITH A PEDIGREE 
= 





you'll get better results 


with ARKWRI 


First, the drawing and second, the reproduction 
will be cleaner, clearer, sharper when you 
use Arkwright Tracing Cloths. 





In the drawing you'll work more smoothly, 
easily—without pinholes, uneven yarns or 
other imperfections to slow you. You'll get 
clean, “feather-free” lines even over 

an erasure. 


In the reproduction you'll always have clear, 
“contrasty” results because Arkwright Cloth 
is permanently transparent—won't discolor 
or turn brittle and opaque with age like 
inferior products. 


Are you interested in results like these? 
Specify Arkwright Tracing Cloths. Write 
for samples to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 


ARKWRIGHT 


308 
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Preliminary results indicate an excel 
lent intermediate material that will 
overcome some of the weaknesses ot 
organic plastics for certain applica 
tions, thus providing other new and 
useful materials in the high tempera 
ture, high frequency field with im 
proved electrical properties. 


Aluminum Aircraft Alloys 


Abstracted from “Aluminum Alloy Fam- 
ily Gets New Quartet” by J. A. Nock, Jr., 
SAE Journal, March, 1953. 

AMONG THE NEW AND BETTER MEM 
BERS that are constantly being added 
to the family of aircraft aluminum al 
loys are: Thinner and higher strength 
aluminum coatings: and rivets of 
higher shear strength 

Cladding thickness is usually fixed 
at a certain percentage of the total 
thickness of the sheet or plate that is to 
be given this electrolytic protection 
With the heavier sheets, however, coat- 
ings often become thicker than neces- 
sary, thus adding unnecessary weight. 
For example, in Alclad 24S, cladding 
is a nominal 5 percent on each surface 
of 0.063 in. or less thick sheet, but 
only 24 percent on each surface of 
sheet 0.064 in. or more in thickness. 

On Alclad 75S sheet, cladding was 
formerly fixed at 4 percent on each 
surface for all thicknesses. Recent de 
velopments in the methods of applying 
thin coatings now make it possible to 
offer Alclad 75S sheet and plate in 
thicknesses from 0.188 to 0.50 in. with 
a coating thickness of about 14 percent 
on each surface. This thinner coating 
provides ample electrolytic protection 
to 75S-T6, removes the weight pen 
alty of excess cladding, and results in 
increased strength 

This new material may be of inter 
est if fatigue becomes a problem in 
the use of high-strength clad sheet. In 
the meantime, more detailed evaiua 
tion of the material must be completed 
before it can be considered commer 
cially. 

Aircraft rivets with higher shear 
strength than that of the commonly 
used 24S rivets are another newcomer 
Made of 75S-T6, the shear strength of 
these new rivets is about 48,000 psi, 
which is 15 percent better than th 
42,000 psi of 24S-T31 rivets. 

Rivets of 75S in aircraft sizes 
are capable of developing shearing 
strengths of about 54,000 psi when 
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heat-treated at 860 to 920 F and aged 
for 24 hours at 250 F. But driving at 
room temperatures cannot be accom- 
plished without severe shear cracking 
of the driven heads 

Satisfactory room-temperature driv 
ing characteristics can be obtained, 
however, by giving the rivets a two 
step aging treatment consisting of 3 
hours at 250 F and 3 hours at 325 F. 
With this treatment, however, while 
the resulting shear strength may bce 
as much as 52,000 psi, the rivets do 
show some susceptibility to stress 
corrosion cracking 

In studying this problem, some in- 
vestigations have concentrated on de 
veloping the maximum in_ shear 
strength and in overcoming the trou- 
bles of driving at room temperature by 
driving rivets warmed to about 300 F. 
This method shows promise of over- 
coming head cracking during driving, 
but susceptibility to stress-corrosion 
cracking still exists. 

Recently, 75S-T6 rivets aged by a 
step-treatment have been developed 
with a shear strength of about 48,000 
psi. Since the rivets have a T6 temper, 
there is no need for solution heat- 
treating before driving or for refrig- 
erating after quenching to preserve 
the driving characteristics 


Evaluation of Synthesized 
High-Temperature 
Lubricating Fluids 

Abstracted from “The Development of 
High Temperature Hydraulic Fluids” by 
J. C. Mosteller and J. A. King, Wright 
Air Development Center, Air Research 
and Development Command, Dayton, 
Ohio. Presented before SAE National 
Aeronautic Meeting, New York, N. Y., 
April 20-24, 1953. 

HyDRAULIC FLUIDS presently being 
used for systems operating in the tem- 
perature range between 65 F to 
about 450 F are inadequate since no 
one fluid meets the physical require- 
ments of a high temperature hydraulic 
fluid. Because of the deficiencies of 
these currently used fluids, the U. S. 
Air Force Research and Development 
Command at their Wright Air Devel- 
opment Center conducted a study of 
synthetic materials which was aimed at 
selecting a compound that would 
possess a majority of the properties 
desired 

2 Organo-Phosphorus Compounds. 
Ihese compounds have reduced flam- 
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Automatic Record Changers 
Bathroom Heaters 
Centrifugal Pumps 
Recording Instruments 
Dictating Machines 

Room Circulators 


Remote Tuners 


Ventilating 
Fans 


specify 


Mode: A—2-pole 
A. C. induction type 


Wherever you use small motors... 


GENERAL INDUSTRIES’ 


Smooth Power Motors 





1/50 -'/so0 H.P. 


Designed to provide years of de- 
pendable service on small-load appli- 
cations, General Industries’ Smooth 
Power Motors are engineered and 
built to provide full-rated power, 
smoothly and dependably. 


Many thousands of these compact 
power units are in use today in a wide 
variety of applications requiring 
steady power and long life, at low 
original cost, low operating cost and 


low maintenance cost. 


Write for literature showing output, 
dimensions and other characteristics 
of these dependable small motors. 


iv 
Set? 


au 
af 
p 
= 


Mode! C—2-pole 
A. C. induction type 


24 volt A. C. only) 


Model D—4-pole 
A. C. induction type 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT MM @ ELYRIA, OHIO 





ELE 


orc-resistant 


where HARD RUBBER is right... 
use it! 


.».and it’s 
RIGHT 


for 





CTRICAL PARTS 


It's because hard rubber is far more than “just 
a good insulator” that it's used in so many 
electrical parts. The familiar red magneto 
part above, for instance. It had to be wear- 
resistant and strong at 300° heat... and eas- 
ily moldable with 17 inserts . . . in addition to 





heat-resistant 
rough, — 
resistant 


high arc resistance (248) and high dielectric 
strength (600 v/mil). It's Ace Super Magnon 
hard rubber. 

Many Ace compounds. . . some with ten- 
siles as high as 10,000 psi. and moisture ab- 
sorption as low as 0.04% ... materials like 

the low power factor (0.6%), rigid 
X-2-B sheet for punched parts... 
and other Ace plastics such as high- 
impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics, etc., are cov- 
ered in the new Ace Handbook. 
Keep it under your thumb when de- 
signing for today’s production and 
tomorrow’s plans. 


Free to Design Engineers— f 

80-page Ace Hard Rubber - 

and Plastics Handbook § £ 
Ping Be 


erican Hard Rubber Company 








193 WORTH STREET + NEW YORK 13, ™. ¥. 
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mability and good lubricating prop 
erties Their _ viscosity-temperatur¢ 
characteristics equal to highly refined 
petroluem stocks are superior in vola 
tility properties Viscosity properties 
rival those of silicates but are inferior 
to those of silicones. Dihexyhexane 
phosphonate and_ the benzene phos 
phonate compounds require additives 
to thicken to the required viscosity 
at high temperatures. Additives are 
also needed to impart oxidation and 
hydrolytic stability. However, the 
phosphonates exhibit poor thermal sta 
bility for extended use in the presence 
of metal catalysts. 

Di rh xylic a id ¢ Sle PS. ihe SC cs 
ters exhibit lubricating properties ap 
proximately those of mineral oil base 
fluids, but are superior in viscosity 
temperature and __ viscosity-volatility 
characteristics. They possess high flash 
points combined with low pour points, 
and good thermal stability. When 
properly inhibited, they are non-cor 
rosive to metals. To meet the vis 
cosity requirements of a high tem 
perature hydraulic fluid, the mono and 
dicarboxylic acid esters require the us« 
of a suitable viscosity index improver 
Materials of the type di-2-ethylhexyl 
sebacate, isooctyl azelate or isoocty] 
adipate show promise in the high tem- 
perature fluid development program 

Carbonates. The viscosity-volatility 
and viscosity-temperature characteris- 
tics of the carbonates are superior to 
the petroleum base stocks. However, 
the dialkyl and cyclic carbonates pre- 
pared from low molecular weight al- 
cohols or glycols are not sufficiently 
stable in the presence of water. Partial 
decomposition takes place producing 
alcohols, glycols and carbonic acid 
Attemps to reduce this hydrolysis by 
preparing the carbonates from alcohols 
having from 10 to 16 carbon atoms 
have resulted in compounds having 
too great a viscosity and poor thermal 
stability. 

Borates. These materials show bet- 
ter viscosity-temperature characteristics 
than the petroleum base stocks. But 
their poor hydrolytic stability pro 
hibit their use as high temperature 
hydraulic fluids. 

Polyglycols. The polyalkylene gly- 
cols and derivatives are a possible 
source for high temperature fluids. But 
their poor thermal stability over pro- 
longed usage in the presence of metal 
catalysts is a serious objection to their 
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A MULTI-FOLDING MACHINE, built 
by SEMCO to operate at the rate of 


Th I FI R 7 10 toe em an 
MODEL 


A RAMIE DECORTICATING MACHINE built by SEMCO, 
showing a “business end” view of the mobile unit that 
produces raw fibre from the fibrous RAMIE plant used for 
weaving into textile. Pictures of this machine in operation ore 
considered of historical interest and ore displayed in the 
Smithsonian Institute, Washington, D. C. 








of industry's 
high production 
machinery 


A SPECIAL PAPER COATING 
MACHINE built by SEMCO to a 
customer's specifications. Note the long 
rolls, ground for “kiss” contact 
throughout their entire length. 


BUILT BY 
SEMCO 


2 
. 
® 


* 
NEW MODELS — NEw IDEAS, whether in a 
visionary or concise Nate can be further conceived, 
designed, developed and duilt into finished machinery by the 
SEMCO organization. THIS IS ReDIFFICULT FIELD, but the SEMCO 
organization has specialized in or thirty-four years and 
thereby has become most proficient e 


o 
Write today for the SEMC ochure 
“*Ready to serve you’’. *, 


« 
so 
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AIR 
CYLINDERS 


@SAVES UP TO 40% 
SPACE WITH NEW 
STREAMLINED DESIGN. 


@ SUPER STRENGTH... 
EXTRA HIGH SAFETY 
FACTOR. 


@SOLID STEEL HEADS. 


@HEAVY WALL, PRECI- 
SION HONED, HARD 
CHROME PLATED 
SEAMLESS STEEL BODY. 


@ LEAKPROOF CYLINDER 
HEAD TO BODY CON- 
STRUCTION. 


@ RELATIVE PORT POSI- 
TIONS MAY BE RO- 
TATED WITHOUT 
DISASSEMBLY OF 
CYLINDER AND LOCKED 
‘N DESIRED POSITION. 


@ HEAVY DUTY, HI- TEN- 
SILE, HARD CHROME 
PLATED PISTON ROD. 


Wany Wore Advanced Features! 


37 YEARS 
EX PERIENCE 





CIRCULAR HEADS WITH TIE RODS 


— ( 


OOO) 


SQUARE HEADS With TE RODs / 
/ 


coo / 


/ 
/ 
SPACE 
T-) SPACEMAKER provides additional reom fer 
adjacent equip without ficing sthhength 











Streamlined construction of the new T-J 
Cylinders eliminates tie rods... reduces 
head size... and saves up to 40% in 
mounting space!. In addition, a new high 
in strength is achieved with solid steel 
heads and heavy wall seamless steel body 
. . - leakproof construction . . 
high safety factor. 

Cylinder walls are precision honed 
and hard chrome plated for long-life 
efficiency. Available with the new T-J 
Super Cushion Flexible Seals which in- 
sure positive cushion with automatic 
valve action for fast return stroke. Many 
standard sizes and styles . . . both cush- 
ioned and non-cushioned . . . for wide 
range of pushing, pulling, lifting, clamp- 
ing or control jobs. T-J dependability. 
Fast delivery to meet rush requirements. 
Write for bulletin 8152. The Tomkins- 
Johason Co., Jackson, Mich. 


- extra 


FD 


TOMKINS-JOHNSON 
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use. These materials exhibit good lu 
bricating qualities, viscosity-volatility 
characteristics and viscosity tempera 
ture relationships. The use of suitable 
thickening agents is needed to mect 
the requirements of a high tempera- 
ture lubricating fluid. 

Silicates. Compounds such as tetra- 
2-ethylhexoxysilane and tetra-2-ethyl- 
butyoxy silane, dimers and higher poly 
mers show better viscosity-temperature, 
and viscosity-volatility characteristics 
than for a petroleum stock and ap 
proach those of the polysiloxanes. 
These materials are stable to shear and 
when properly inhibited, to oxidation 
and hydrolysis. Either polysiloxanes 
or the “Acryloids” are good viscosity 
index improvers and produce blends 
mecting the viscosity requirements of 
high temperature fluids. Further re- 
search is needed to determine the flash 
point and high temperature stability 
of these materials. 

Polysiloxanes. Compounds of this 
class represented by the polymethyl- 
siloxanes and possibly the polyethy]- 
siloxanes have excellent viscosity- 
temperature and __ viscosity-volatility 
characteristics for use as high tempera- 
ture fluids. Several polymers of this 
class show good thermal stability as 
well as resistance to shear and oxida- 
tion. Flash and pour points are within 
the desired limits. However, the prop- 
erty of lubrication to  steel-on-steel 
sliding and rolling surfaces under 
large loads is not present in the poly- 
siloxanes. But blending of these ma- 
terials with other lubricants may result 
in a satisfactory lubricant. 

Halogen containing organic com- 
pounds. Materials in this group are 
the chlorine, bromine and fluorine 
containing organic compounds, and 
mixtures of bromine, chlorine and 
fluorine within the same organic struc- 
ture. In general, the chlorine and 
bromine containing organics are toxic, 
exhibit poor stability, and are limited 
in high temperature stability applica- 
tions. The fluorocarbons and the chlor- 
ine and fluorine containing organic 
compounds exhibit excellent resistance 
to chemical attacks, oxidation, hy- 
drolysis and heat. But the fluorine 
compounds have poor viscosity-vola- 
tility and viscosity-temperature char- 
acteristics. This factor prohibits their 
use in high temperature work where a 
—65 F requirement exists. 

According to recent development 
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BIG STORY 


OF THE TYPE “RA” 








, A REVOLUTIONARY DESIGN | | Be 
THOROUGHLY TESTED\AND PROVED TO \ 
PROVIDE'SUPERIOR QPERATING PERFORMANCE 
IN HALF THE SPACE © WITH LESS WEIGHT 


PROGRESS IN 
DESIGN 
MAKES THE 


iit 
DIFFERENCE 


13 
4. : 
16 316 


* 


101 CU. IN. 


ARROW-HART’S 


1930 


CLAPPER TYPE 
STARTER 


COMPACTNESS 


Much wasted space; contacts over magnet. . . 


overload relays below. 


HERE ARE THE FACTS 


or tHe ARROW-HART 
ADVANCEMENT OF Magntlic | 
_ MOTOR CONTROLS 





: 105 CU. IN. 
ARROW-HART’'S 


1940 


DIRECT-ACTING SOLENOID TYPE 
STARTER 


COMPACTNESS 


Some improvement, but still far from ideal. 


66 CU. IN. 


AND IN 1950 


THE EXCLUSIVE ARROW-HART 
“*RIGHT ANGLE’ 
DESIGN 


just 9/@ the SIZE and WEIGHT 
of any other control on the market. 





UNDERVOLTAGE RELEASE 
POOR — dependent on gravity working through 


an inefficient linkage angle. 


CONTACTS 
Single break type. 


AUXILIARY ELECTRICAL INTERLOCKS 


Available, but could not be added conveniently. 


CONTACT ALIGNMENT 
No positive guidance, no sure alignment. 


WIRING 
“Scrambled Wiring” with load terminal on line 
side and crossing circuits. Difficult to wire and 


lacking the safety factor of circuit separation. 





ARC SUPPRESSION 
FAIR but lacking complete separation of arcing 
chambers. Hood and base of Bakelite — best 


material available then. 


UNDERVOLTAGE RELEASE 


Still entirely dependent on gravity, but now 
more efficiently applied. 


UNDERVOLTAGE RELEASE 

Positive and independent of gravity. Able to 
operate properly in any position — even upside 
down. 





CONTACTS 
Double break type. 


CONTACTS 
Double break type PLUS greater accessibility for 


easy inspection or replacement. 





AUXILIARY ELECTRICAL INTERLOCKS 


Available, but could not be added conveniently. 


AUXILIARY ELECTRICAL INTERLOCKS 


Easily and conveniently added to provide added 
utility. Available N. O., N. C. and N. O. — N.C. 





CONTACT ALIGNMENT 


No positive guidance, no sure alignment. 


CONTACT ALIGNMENT 

Contact movement is positively guided through 
its entire travel. Exact alignment is assured at 
all times. 





WIRING 
“Scrambled Wiricg” with load terminal on line 
side and crossing circuits. Difficult to wire and 


lacking the safety factor of circuit separation. 





WIRING 

In-built STRAIGHT-THRU WIRING without the 
use of bus-bars. Fast and easy to wire; circuits 
safely separated. 





ARC SUPPRESSION 
FAIR but lacking complete separation of arcing 
chambers. Hood and base of Bakelite — best 
material available then. 





ARC SUPPRESSION 

EXCELLENT — Individual arcing chambers com- 
pletely isolated. Hood and base of alkyd plas- 
tic that resists arcing and tracking more than 
50% better than next best material. 











YOUR 

ELECTRICALLY | : ' 
OPERATED uaF 

EQUIPMENT “RIGHT ANGLE” DESIGN 


——— Lemande Mt. Cotteol Line 


MODERN IS THE MOST ADVANCED LINE 
MOTOR CONTROLS AVAILABLE ANYWHERE 








“RA” PRINCIPLE ACCOUNTS 


FOR SMALL SIZE 
Ses 


SUPERIOR 








PERFORMANCE 


INSIST ON MOTOR CONTROLS THAT HAVE KEPT 


POSITIVE RELEASE 


ACTION IN ANY 
POSITION 


a, 


RUGGED by / 
CONTACTS t 


AUXILIARY j 


ELECTRICAL 
INTERLOCK 


GUIDED CONTACT 


TRAVEL 


SIMPLE TO WIRE 
EASY TO TRACE 


TONGUE AND 
GROOVE DESIGN 


PACE WITH OTHER INDUSTRIAL DEVELOPMENTS 


In o recent 10 yeor period, lathes, for example, were improved in 43 seporate categories, many 
of which resulted in time savings of 200 to 300% for the performance of a specific operation. 
Don’t handicap your machines and equipment with 1930 controls. Specify Arrow-Hart ‘RA’ Controls 
and be assured of full rated performance. 


THE “RIGHT ANGLE” OPERATING MECHANISM, on exclusive Arrow-Hort feature, represents the 
first real advance in motor contro! design since the introduction of the original solenoid type. This 
revolutionary new concept makes it possible to build superior performance and added working 
advantages into a control just 42 the size and weight of any other now on the market. The time- 
tested belicrank principle is utilized to produce a mechanical advantage that enables a small, 
compact magnet to outperform the old fashioned, direct-acting type. Action is transferred from 
a vertical to a horizontal plane — less weight is wastefully lifted against gravity. Operating 
efficiency, dependability and service life are greatly increased. Other important refinements such as 
Straight-Thru Wiring, guided porallel closure of contacts for superior alignment, and easily attached 
Auxiliary Electrical interlocks are made possible by the space-saving simplicity of this design. 


THERE’S AN ARROW-HART “RIGHT ANGLE" 
MOTOR CONTROL FOR EVERY APPLICATION 
Regular, Reversing and Multi-Speed Starters are available 
in Sizes 0, 1, 2, 3, 4, 5. — Contactors in Sizes 00, 0, 1, 2, 


3, 4, 5. NEMA Type enclosures can be supplied for general 
service and for use in hazardous and exposed locations. 


SEND FOR LITERATURE COMPLETE WITH RATINGS, DIMEN- 
SIONS, WEIGHTS and ENGINEERING DATA. 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 Hawthorn St., Hartford 6, Conn., U.S.A. 





HERE’S IMPORTANT INFORMATION 


FOR. 
DESIGN ENGINEERS 

PLANT MANAGEMENT 
PURCHASING AGENTS 
ELECTRICIANS 
‘MANUFACTURERS 

and EVERY OTHER USER OF 
INDUSTRIAL MOTOR CONTROLS 


pivision 


pant 
guacTanc ¢O 
mae aeeadd 





THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


Please send my free copy of the catalog INDUSTRIAL MOTOR 
CONTROLS”; I am particularly interested in the following type(s) 


of equipment 


NAME 
POSITION. 
co. NAME__ 


CO. ADDRESS 
a 





> 
\¥ @ 

} ’ P PUSH BUTTON 
5s 





“NE” MANUAL “00” i. .. _— i S 
STARTER CONTACTOR RAS 
MULTI-SPEED 


STARTER 


“RT” 


EXPLO-SAFE LOAD-LIMIT MANUAL 
STARTER SWITCH STARTER 


ARROW-HART 


INDUSTRIAL CONTROL DIVISION 






Fngineering Abstracts continued 


studies, the ortho silicates are con- 
sidered to be the most promising ma- 
terials for the formulation of a high 
temperature hydraulic fluid which will 
operate from 65 F to low vapor 
pressures at -400 Fahrenheit 


The Development Engineer 


Abstracted from “Developing the Devel- 
opment Engineer” by I. F. Kinnard, Gen- 
eval Electric Review, March 1953. 
[HE DEVELOPMENT ENGINEER bridges 
the gap between the scientific re- 
searcher and the design engineer. Re 
sults of scientific research are seldom 
in a form that can be put to imme- 
diate practical use, but to the develop- 
ment engineer they may suggest solu- 
tions to practical problems. He takes 
these suggestions and develops them 
into ideas that can be used by indus 
try, keeping in mind that the ideas 
must be sound in terms of engineering 
and economics 

Taking a functional view of the 
development engineer, his “input” is 
a new idea or concept, either his own 
or one that has been assigned to him 
for commercial development ; his “out- 
put’’ is generally an operating sample, 
usually handmade, accompanied by 
cnough data to prove that the idea is 
workable. 


How Can Management Help? 


What are some of the techniques 
that industrial management can use 
to further aid the development engi- 
neer? 

In the first place, developments do 
not just happen. They must be planned 
and the proper conditions set up for 
their generation. Staff your develop 
ment component with men who have 
nthusiasm that gives rise to ideas and 
possibilities men of resourcefulness, 
ingenuity, and imagination and give 
them a proper place to work 

A proper environment for creativity 
is important. This involves two areas 
assignment and physical  tacilities 
Wherever possible, give the devclop 
ment engineer no other responsibility 
than the development of new prod 
ucts. Experience has shown that he 
will work best in a laboratory atmos- 
phere, away from the immediate prob- 
lems of daily production. Do this not 
because the development engineer is 
a superman, above soiling his hands 
with manufacturing problems, but be- 
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coating 
chemicals 





T0 
MAKE 
YOUR PRODUCT 


DURABLE 


| PAINT BONDING 


“GRANODINE”® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM”® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


| PROTECTION FOR 
_ FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW”® forms on _ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
Specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Niles, Cali#. 


Detroit, Mich. Windser, Ont. 








Durakool 
the 


STANDARD 


of Quality, 
Durability and Life 


Send for Bulletir 


WITHSTANDS 
HIGH 
TEMPERATURES 


pe) 


See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES . 


Engineering Abstracts continued 


cause any good engineer is better able 
to do creative work when free of 
distracting influences. 

By working in a laboratory he will 
derive great stimulation fromm contact 
with other development engineers and 
scientists engaged in the attack on dif- 
ferent but related problems. 

Another factor to watch is this: 
Don't attempt too rigid a distinction 
between development engineering and 
design engineering. The difference is 
me of degree and emphasis rather 
than kind. The design engineer takes 
the developments provided by the de- 
velopment engineer and adapts them 
for manufacture. His “input” is hand- 
made working sample; his “output” 
is a highly refined design suitable for 
manufacture. 


What Does Management Expect? 

The development engineer should 
constantly maintain interest in attain- 
ing his goal. He minimizes diversions 
and isn’t sidetracked by subsidiary in- 
vestigations. He analyzes his data for 
accuracy and for the effect of environ- 
mental influences. He knows the 
patent situation with regard to his 
project and recognizes patentable con 
tributions when he makes them. 

He doesn’t waste time and money in 
the support of a lost cause but knows 
that mistaken approaches should be 
recognized early in the game—not in 
the production phase. He takes sched- 
ules and commitments seriously and 
remembers that a profitable item starts 
earning only after it is in production. 





A PARTIAL SOLUTION to the technical 
manpower problem is offered by two 
members of the team of U. S. Scientific 


_ Research Consultants which the Mu- 
tual Security Agency sent to Italy last 


year to study the development of in- 
dustrial resezrch in that country. They 
say that U. S. industry might consider 
the establisment of “branch” research 
establishments abroad, specifically 
Italy. The team points out that (1) 
Italy trains high caliber technical man- 
power, of which it produces more than 
it can use, (2) Italian research insti- 
tutes can do applied research at an 
overall cost about 30 pc below U. S., 
and (3) Italian research establish- 
ments are equipped and organized to 
handle an increased program 


feature 


AUTOMOTIVE 


‘STEERING 


@ Only CARAVAN 
axles with automotive steering 
assure dependable roadability 
on both highway and rough 
ground. For positive trail at high 
speeds, these job-engineered 
assemblies feature controlled 
camber, tow-in and caster. 
Stability for the heaviest loads 
is provided by massive center 
steering arm, extra-heavy cen- 
ter arm stop blocks and heavy 
duty steering knuckle. Wide 
inside wheel turning angle as- 
sures maximum maneuverabil- 
ity and eliminates jack-knifing. 
CARAVAN units are available in 
a variety of types and sizes in 
both 2 and 4-wheel assem- 
blies for portable equipment 
weighing from 500 to 14,000 
lbs. They are recommended for 
use with military and industrial 
as well as field service and con- 
struction equipment. 1123-UM 


Write today for the new Bulletin 
No. 53 for further information 


‘UNITED 


MFG. COMPANY 
621 INTERSTATE ST. * BEDFORD, OHIO 
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OUR 
READERS 
SAY 





Suggests Feet Per Minute 
In Place of Rpm 


7 ; the Edit ? 


I believe that there is a mistake 
Table I in the article “Selecting the 
Right Plain Bearing Lubricant,” which 
appeared on page 134 in the March 
1953 issue of Product Engineering. 

In Table I in the speed column, the 
unit given is rpm. Since the shaft 
diameter is not assumed, rpm should 
not be used to indicate speed. The 
rpm must be converted to inches per 
minute or fect per minute. 

Will you kindly teach me the rela- 
tion between the unit of viscosity SSU 
of the Table I and the Saybolt Uni- 
versal Seconds or Kinematic Viscosity 
centistokes YOSHIRO EcGI 

Abosh iku, Himejishi, 
Japan 
Author's Reply—Here in the United 
States it has been our habit in recent 
years to refer to speed of shafts in- 
corporating plain bearings in terms of 
revolutions per minute rather than feet 
per minute. This may or may not be a 
good practice. I can certainly see Mr. 
Egi’s point in recommending either 
inches per minute or feet per minute. 
He evidently bases his theory on the 
fact that perhaps one should use dif- 
ferent viscosities of oil for small shafts 
versus large shafts operating at the 
same speed, and I agree that this is 
good practice. However, in the United 
States there has been more or less of 
a standardization in the sizes of shafts 
operating at definite speeds. In other 
words, it is rare that one would find 
a 10 in. shaft operating at 10,000 
rpm. Generally speaking, with few ex- 
ceptions, the higher speeds are limited 
to the smaller shafts. This gives us 
an opportunity then to refer to the 
viscosity limits within certain speeds 
in revolutions per minute. 

The table on Page 134 is funda- 
mentally correct. It may be that Mr. 
Egi might think that the viscosities are 
a bit on the light side; however, with 
the advent of better materials and 
better finishes, there has been more 
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ATLANTALLOY 


PLASTER MOLD CASTINGS CAN 
SOLVE YOUR DESIGN PROBLEMS 


Atlantalloy plaster mold precision castings 
provide non-ferrous castings cast to ordinary 
machining. tolerances, effecting definite savings 
in machining and other costly operations 
Atlantalloys are characterized by high 


strength, durability, and many 


NO. 
10 
YELLOW 
BRASS 


Atlantalloy 


other advantages 


An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 
grain, clean, smooth surfaces 
assure tightness. Easily ma- 
chined. Free from porosity. 
Fatigue resistant. 





NO. 
20 
ALUMINUM 
BRONZE 


Atlantalloy 


Excellent for gears and bear- 
ings. Strong, light, zinc-free. 
Highly resistant to corrosion. 
Machines well. 





NO. 


31 


High Tensile 
MANGANESE 
BRONZE 
Atlantalloy 


High strength engineering ma- 
terial for gears, valve bodies, 
electrical mechanisms, etc. Ex- 
tremely durable. No heat 
treatment needed. Can be 
cast in thin sections. 





NO. 
High Strength 
ALUMINUM 
“Tenzalloy” 


Attains high strength through 
natural aging. Free from in- 
ternal stress and skin hardness. 
Ideal for machining. 





NO. 


60 


ALUMINUM 
Atlantalloy 


Perfect as instrument alloy. 
Fully uniform with no internal 
strain. Can be used for occu- 
rate, thin-sectioned castings. 











WRITE.. 


fattae and ENGINEERING CORP. 


721 Bloomfield A 


for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


venue e Clifton, N. J 





PRECIOUS 
METAL ALLOYS ano 
COMPLETE ASSEMBLIES 


Paliney*#7, Ney-Oro G, Ney-Oro #28, and Ney #90 Alloy are precious 
metal alloys developed in the laboratories of the J. M. Ney Company for the fab- 
rication of contacts, brushes, wipers, slip rings, commutator segments, and similar 
components used in precision control and instrumentation. Each alloy has specifi 
qualities which mean greater accuracy and prolonged instrument life, as well as 
resistance to most corrosive industrial atmospheres. 


Parts fabricated from Ney’s Precious Metal Alloys are now components of instru- 
ments used in navigation, recording, computing, and many other devices. Consult 
the Ney Engineering Department for assistance with your problems. 


*Reg. Trade Mark J. M. Ney Co 








THE J. M. NEY COMPANY « 109 Elm Street, Hartford 1, Conn. 
Specialists in Precious Metal Metallurgy Since 1812 

















Solve Sludge Problem 
with Nicholson’s 


@éw AIR TRAPS 


With the introduction of an Three types; pressures to 1500 
exclusive new oil-eliminating Ibs. For details send for . 
feature, Nicholson air traps now 
enable you to enjoy the advan- CATALOG 
tages of the positive intermittent 
action of a float-operated air 
trap without the common prob- 
lem of oil congealing on the 
mechanism and impeding or 
stopping its action. Other fea- 
tures of Nicholson air treps: 


1) No air-wasting vent, such as 
is in all inverted bucket traps. 

2) Positive water seal of valve. 

3) Large orifice keeps valve 
clean, preventing blow- 
through. 200 Oregon St., Wilkes-Barre, Pa. 


MODEL JR 














Cie NICHOLSON JU 


TRAPS - VALVES - FLOATS 





Our Readers Say continued 


and more tendency to lighten up th 
viscosity in order to cut down the co 
ficient of fluid friction. We must not 
lose sight of the fact that this is a 
guide and cannot be expected to fit 
very single case. It is merely a guide 
to aid designers and users to select an 
oil which will function satisfactorily 
under the conditions described 

Below is the information requested 
by Mr. Egi regarding the relationshi 
vetween Saybolt Universal Seconds 
and Kinematic Viscosity 


Values For Converting Saybolt 
Universal Viscosity to 
Kinematic Viscosity 


Kine matic 


Viscosity, cs |Equivalent SI 


Saybolt sec 


B. M. DUNHAM, 
Technical Consultant, 
Sun Oil Co 


Comments On 
Memory Devices 
To the Editor: 

Your article, Making Machines 
Remember” in the April 1953 issue oi 
Product Engineering has been of great 
interest to our group, some of which 
have been engaged in ultrasonic re 
search since 1943. 

This timely article presented much 
information on types of memory de 
vices which we do not make, and has 
therefore been of great value to us and 
no doubt to many others who may or 
may not have an active interest in 
memory units. 

Besides expressing our appreciation, 
we do feel it worthwhile to mention 
a few facts about ultrasonic delay lines 
which were at variance with the pres 

nt state of affairs, and which we real- 
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Our Readers Say continued 


ize were due to the difhculties in cov 


\ 
o 
“n Step with— 
ering briefly all factors of the problem KeeP i 
At present, the mercury delay linc 
is obsolete because of its high insertion RIGID GOVERNMENT 
loss, high temperature coefficient, and TUBING REQUIREMENTS 


high cost of manufacture and mainte 
nance as well as poor resistance to 
shock. The use of solid media is now 
almost universal, but glasses rather 
than magnesium alloys are being 
chosen. The glasses are much more 
reproducible and are available with 
small or zero temperature coefhcients 
Furthermore, they have somewhat 
wider bandwidths and allow closer 
packing of the pulses. The access time 
for delay lines is determined by the 
length of the delay line and can be 
made to fit any desired range between 
one microsecond and several thousand 
The value of 200 microseconds shown 
in your Table I is, however, a suitable 
value for certain computers 
Davip L. ARENBERG 
lrenberg Ultrasonic Labarator) 


Has Difficulty With 
Kerosene Lubricated Machines 





To the Editor 


I have been reading Product En 
neering for about 4 years, but have 
never seen an article on kerosen 
spindles 

Kerosene is not much of a lubricant 
but we have some spindles in our 
shop that are lubricated by kerosene, 
and we have trouble with them 

If there has been anything written 
on the subject during the time that I 
did not read Product Engineering, | 
would appreciate receiving tear shects 
of the article. Also, if there has been 
a book written on the subject, please 
give me the publisher's name. 

G. J. NEwPor? 


Ed—Sorry, Product Engineering has 
never carried ‘an article on kerosene 
lubricated spindles. We suggest that 
you contact the manufacturer of your 


machine, or some of the oil companics THE STANDARD TUBE CO. 


for possibl bstitut f lul Stainiess Tubing Size and Thickness 
: ossibie substitutions of lubricants : 
128 to .09 Detroitzs, \™ Michigan 


; 4 
Carbor Steel Tubing Welded Tubing a 


Fobricoted Parts 


Using PE Article 
In Patent Law Course 
To the Editor: 
If they are available, 1 would appre 


ciate your sending me 40 reprints of 
the article, “The New Patent Law of 
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THE 
NEW 


ADEL 


FLOW CONTROL VALVE 
FOR VERSATILITY 


Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain constant fluid 
flow and constant machine 
feed over a wide range of 
pressures and feed resist- 
ances. 

The diagrams show but two 
of innumerable circuits and 
systems where this versatile 
and better valve can be 
used to advantage. 
Diagram illustrates typical 
circuit showing control of 
cylinder. 


Diagram illustrates typical 
circuit showing control of 
hydraulic motor. 

8 model variations are avail- 
able—% in. Pipe Size—1, 2, 
4&6G.P.M. Flow Max. 

% in. Pipe Size—10, 15, 20 
& 25 G.P.M. Flow Max. 


wit a 


RELEF al 


pk 2S cui contin, 


CHARACTERISTICS 


1. Valve is compensated type which maintains substantially a con- 
stant flow regardless of variation in inlet and outlet pressure. 


Maximum recommended inlet pressure 1500 P.S. I. 


Maximum recommended outlet pressure equals inlet pressure 
minus 100 P.S.I. 


No drain line required. 
Wide range of control lever rotation (270°) permits extremely 
accurate flow settings. 


A PEW SELETT TERRITORIES ARE STILL AVAILABLE TQ PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 


For complete engi 
neering specifications 
and counsel, Address 
ADEL DIVISION- 
GENERAL METALS 
CORPORATION, 1076 
Van Owen Street, 
Burbank, California 


OF GENERAL 
ORATION - Burbank, Calif. 


Manufacturers of Industrial Hydraulic Control Equipment 


DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON © Jj. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY co., 
GLENDALE, CALIF, © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LUNCOLN SUPPLY CO., PROVIDENCE, 
®. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO « H. F. SODERLING co., 
SEATTLE, WASH. © ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND, 
OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPMENT co., 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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Our Readers Say continued 


1953,” by H. A. Toulmin, Jr., which 
appeared in your April 1953 issue 
I intend to distribute these copies to 
my classmates (and instructor) in the 
current course in Patent Law at the 
Graduate School of Stevens Institute 
of Technology, Hoboken, New Jersey. 
The information contained in this ar- 
ticle should be of tremendous interest 
to everyone in the class 

At the head of the 
article, you make 
vious article by the same 
the Engineer,” 
peared in two parts in the Jun 
July, 1948, would 
reprints of that articlé also, if they ar 
available PRESTON D. LIEBIG 

Aircraft Gas Turbine Din 
Electric ¢ 


ntionc d 
a pre 
“Pat 


which 


above m« 
reference to 
author 
ents and ap 
and 
two 


issue. I like 


General 


Ed—W< 
of the 
grati 
them worthy of use in your course on 
Patent Law 


are sending you tear sheets 


above mentioned articles and 


are fied to learn that you consider 


That Aprii Editorial 


We have had so many requests for 
extra copies of the editorial, ““A Grad- 
uate Can Measure A Bottle’, that we 
have found it necessary to reprint it. 
Extra copies will be sent gratis to any 
readers wanting them. 





Low Frequency Induction 
Heating for Alcoa 


ANOTHER PIECE was fitted into the 
Air Force’s big press program by 
Alcoa's report that it succeeded in 
bringing a 7,700 Ib aluminum ingot 
to the working temperature of 750 
F in 50 minutes, compared to the 
12 hours normally required. 

Using ordinary household current, 
the new induction heating method 
to open up increased flexibility 
of operation for the large forging and 
extrusion equipment now under con 
struction. 

Cost-wise, the low frequency heat- 
ing technique is stated to compare 
favorably with installation and oper- 
ating figures for conventional equip- 
ment. But the important saving will 
lie in speeding up producton. 


said 
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Your parts can be run on the equipment 
Volume that produces the desired volume at lowest 


Production cost. We have the most complete automatic 
press facilities in the industry. 
~, Press equipment ranges from small 
tabletting presses to 100 ton hydraulics and 


Fast includes several high speed rotaries. Any 
Producti one of these rotaries can produce up to 
TORE 1,800,000 a day of small, simple parts. 


A 


You can choose the AlSiMag ceramic 
composition with the physical characteristics 
Widest best suited for your requirements. Property 
Choice of chart, free on request, gives characteristics of 
the many compositions available. 


Materials seas ables 
Engineering advice is available on request. 


AlSiMag die pressed ceramics are uniform 
physically and dimensionally. This speeds 
oy Precision... assembly, assures dependable performance. 
s Uniformity Where exceptioncl dimensional accuracy is 
' required, grinding facilities are available 
at commensurate cost. 
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OIL: FREE 


SELF-LUBRICATING 


= 
° 
2 
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Yep, ont 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
soibiries om cansonizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEI- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust 
washers, friction discs, pump vanes etc. 


For applications requiring low 


electrical noive, low and con- a 
stant contact drop, : high current 
ory en a 
- 
T 4 
Brush Holders and Coin Silver { ra 
Slip Rings also available. 
GRAPHITE METALLIZING CORPORATION 


MOTORS, SYNCHROS, ROTA- 
TING STRAIN GAGE pick-ups 

1012 NEPPERHAN AVENUE * YONKERS, NEW YORK 
= Please send data on Grap 


OTHER GRAPHALLOY 
PRODUCTS 


and many other applications. 





y Oil-Free 


CJ Send doto on BRUSHES and CONTACTS 
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COMPANY 


| of nuclear 
| problems, 


Nuclear System 

Generates Electricity 
THI 
PLANTS 


CONCEPT OF ATOMIC POWER 
generating stations of 
bolstered by the an 
AEC’s Oak Ridge Na 
Laboratory that 
had successfully 


kilowatts of 


as th 
the future was 
nouncement of 
tional an unique re 
gener 
electricity 
plants are 


wtor systcm 


ited 150 
While 


onceded to be 


nuclear generating 


at least ten years off, 


this test run earmarked the first re- 


ator to operate at a 


power high 


mpc rature 
und nough to produce 


Stcam to run ommercial turbo- 
venerator 

An experimental homogenous re 
the for the test 


served as fuel, 


formed basis 
Onc 


moderator 


actor 
run solution 


and coolant. Heat gen- 
the 
uranium in the solution was removed 
by pumping the hot radioactive liquid 


through a small boiler which in turn 


erated by the nuclear reaction of 


produced the necessary steam to op- 
rate the turbine 

Project scientists pointed out that 
while the ran as hoped, the 
signed to produce 
Many prob- 


solved be- 


reactor 


eactor 


was not d 


onomic electric power 


lems still remain to be 


fore clectricity generated can com- 


pete with low cost conventional power 


plants However, optimism is run- 
test proved 
1 princip| that the use of 
fuel, 


atom 


ing high because the 
homog- 
nous liquid 


reactor systems is 


feasible for powcr plants of 
the future 

This 
over 2} 


million 


electrical took 
four 

test 
short 
Engineers still don’t 


experiment 
cost about 
Actually, the 
for only a 


years and 
lollars 
full 


pe riod of time. 


ran at powcr 


| know what will happen under con- 


tinuous operation, and at higher tem- 
peratures and power. Meanwhile, re 
being 


search efforts are 


intensified 
action 
transfer 


promising 


learn more about corrosive 
heat 
and strength of 
alloys at high temperatures. What 
everyone is the biggest stum- 
lack of experience. 
many research labs feel that 
this program should not be pushed 
as was necessary with the atomic 
bomb. They claim that an orderly 
process will pay off in better results 
and at less cost. 

Another concept that industry en- 
gineers are keeping in back of their 
minds is the extreme cheapness of 
uranium for this type of work. They 


solutions, 


agrees 
bling block is 


Howcver, 





Reuland motors 


(cut-away 


view) 
FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


FLUID-SHAFT MOTOREDUCER 


This Fluid - Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 


MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shifts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting . .. half usual 
length! 


Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 

fill the needs of the nation’s leading 
equipment SULA 


KE REU COMPANY 


Alhombro, Colif. Representatives in al! principal cities 


FIRST IN QUALITY ... FIRST IN DESIGN 
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SHAKEPROOF | 7 


—™ _ SHAKEPROOF 


‘S) 
AMERICA’S GREAT RESOURCES PLUS A FREE ECONOMY MADE THIS BUSINESS POSSIBLE! 


BROWN BOVERI CORPORATION 


19 Rector Street 


F— Brake spring 
S— Brake cover 

B— Brake 

R— Conical rotor 


Upper half: motor with broke released. Lower portion: com- 
ponents when broke is applied. When power is applied, 
rotor in brake-applied-position unbalances magnetic field, 
setting up a horizontal force releasing brake. 


Available as drip-proof motor from 
3 to 8 HP; as totally enclosed 
motor from .2 to 4 HP. 


TS ana STOPS 


A 


‘ 


, 4 


e New York 6, N.Y. 


predict that the life of the uranium 
pile will make the cost of the fuel 
negligible for steam generation. With 
this economic fact to back them up, 
some power plant engineers contend 
that an entirely new idea of power 
plant operating temperatures and pres- 
sures will result. A cheap fuel will 
permit designers to work within lower 
limits, which in turn will mean less 
trouble with corrosion and strength. 


Physical Properties 
Checked Optically 
A MAJOR ADVANCE in industry's meth 
ods of measuring alloying constitu- 
ents in aluminum, brass, stainless steel, 


| magnesium and low alloy steels is 


speeding quality testing time from 
four hours to five minutes, reports 
Fairchild’s Aircraft Division. Replac- 
ing costly and time-consuming “wet” 
methods of chemical analysis, the new 
direct-reading spectrometer instantane- 
ously reads the percentage of each 
element in the metal. 

Principal value lies in use as stock 


| control device. The unit verifies the 


| 
| 
| 


chemical analysis affidavits submitted 
with shipments of raw materials speed- 
ing the acceptance and stocking of 
metals. Rods, plates, billets, sheets, 
extrusions, tubes, bars and forgings 
are checked with the spectrometer. 
Object is to make sure hardness, cor- 
rosion resistance and tensile strength 
properties do not dip below specifica- 
tion limits. 


New Light Weight 
High Luster Metal 


Lurium, a trade name given to 99.99 
percent aluminum, is being shipped 
from West Germany as the answer 
to demands for light weight parts 
that do not tarnish or loose their 
luster, according to Fromson Orban, 
New York importers. 

Weighing one-third that of brass 
or copper, the new metal will be 
available in standard raw mill forms 
and from soft to hard tempers. But 
because of special finishing methods 
required, Fromson will have metal 
processed by an American plant be- 
fore being shipped to user. 

Called a work hardening alloy, 
Lurium is said to be easy to fabricate, 
and may be anodized and dyed in any 
color to match other non-ferrous 
metals. Cost is claimed to be low. 
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ASTM Standards on 
Light Metals and Alloys 


205 pp, 6x 9 mm Published by the 
American Society for Testing Matert- 
1916 Race St., Philadelps ; 

Pa. $3 
This special compilation of ASTM 
Standards on Light Metals and Alloys, 
gives the numerous specifications and 
tests issued through March 1953. In 
addition to the recommended codi- 
fication there are groups of specifica- 
tions for aluminum and aluminum- 


base ingots, castings, bars, rods, wire | 


and shapes, forgings, pipe and tubes, 
sheet and plate. Specifications for 
wrought products for electrical pur- 
poses include those for bars, various 
types of electrical conductors, wire, 
etc.; also a test for resistivity. There 
are two specifications for filler metal- 
electrodes and brazing materials and 
the recommended practice for electro- 
plating is given. 

In the field of magnesium and mag- 
nesium-base alloys there are standard 
requirements also for ingots, castings, 
bars, rods, and shapes, forgings, shcet 
and tubes. 


There are seven general test meth- | 
ods covering these light alloys, which | 


include dielectric strength, weight of 


coating, measuring of thickness, ten- | 


sion testing, and sampling. 


Analysis of 
Aluminum Alloys 


G. H. OsBORNE and W. Stores. 144 


pp., 6x 9 in. Published by The Chemi- | 


cal Publishing Co., Inc., 212 Fifth 
Ave., New York 10, N.Y. $3.50. 
This is a survey of analytical meth- 
ods for determining the chemical com- 
position of aluminum alloys. Many 


of these are new, others are modified | 
versions of known methods, and a few | 
are established standards. Methods | 
range from those requiring modern | 
physiochemical instruments, such as | 
a polarograph and photometer, to | 


those which may be carried out with 
the normal equipment available in the 


general chemical laboratory. Every | 


method has been thoroughly tested by 
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WELDMENTS 


CAN SAVE YOU MONEY! 


Acme weldments are replacing castings for leading machinery 
and equipment manufacturers everywhere because they do a 
better job at lower cost. Experienced Acme engineers at 
work with Acme’s complete fabrication facilities can give you 
these same advantages . . . Acme’s new 24-page, illustrated 
booklet shows you why. The Facts about Weldments and Cast- 
ings tells you what you should know about their relative 
strength, rigidity, vibration, design flexibility, and cost... facts 
to help you specify and save. And it’s yours for the asking. . 
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= CLDMENTS ong cs 
= mid CAST mes 


TANK and WELDING 


DIVISION of THE UNITED TOOL & DIE CO. 
1088 New Britain Ave. « West Hartford 10, Conn. 


© AS.M.E. Qualified Welders ° National Board Approved 
© Hartford Steam Boiler Inspection Service © A.P.1. Approved 


HI tevestity 


ty 


© Underwriters Label and Inspection Service © Novy Approved Write for yours TODAY! 





‘Get 
astonishing 


POWER 


and other unique 
advantages with 


GAST rotary . 
AIR 
MOTORS 


Mode! 8 AM 
Up to 4 H.P.— 
only 6'A™ high 
(less muffler) 





Model 

« 4AM Model 2 AM 

Up to '2 H.P.— 

weighs approx 
Si ibs 


Up to | H.P.— 
only 5%” high 
less muffier 


FOR YOUR ORIGINAL EQUIP- 
MENT APPLICATIONS ... 


Gast rotary-vane Air Motors may 
solve tough problems on your 
product! They're lower in first 
cost, variable in speed, explosion- 
proof, quick starting, amazingly 
compact and light compared to 
electric motors. 





Four sizes available, reversible 
and non-reversible ball bearing 
types, several mounting styles, 
speeds to 12,000 RPM. Numerous 
accessories. ‘Air may be your 
Answer!" 


see our 
CATALOG 
n 


sweets ue 
oo) wa 


Write Gast, stating your 
specific problem or men- 
tlon model that interests 
you. 


Original Equipment Manvfocturers for 


Over 25 yeors 


KUTMRY 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


TO Teett 4.) (7 30 18%) (tO 28 tmcuts) 
GAST MANUFACTURING CORP_199 Miakley St. Beaton Herder, Mich. 


>> 
325 


New Books conunued 


extensive application in industrial lab- 
oratories. Details of procedure have 
been supplemented, by theory. 

The book discusses gravimetric, 
volumetric, photometric 
and polarographic methods for the de- 
termination of the most common elc 


electrolytic, 


ments, such as copper, magnesium, 


silicon, iron, manganese, nickel, zinc, 
tin, antimony, and chromium in 
cludes the principles involved, reagents 
and apparatus required, and the pro 
cedure to be used 

Methods for the determination ot 
less common elements such as berryl 
lium, bismuth, 


calcium, silver, and 


sodium are also prescribed 


Electric Control Systems 


RICHARD W. JONES, Professor 
trical Engineering, Noi 


»f Ele: 
thwestern Tech 
nological Institute. 511 pages, Ox 9 
in. Published by John Wiley & Son: 
Inc., 440 Fourth Ave., New York 16 
Nw. 2. Spars 


The subject ts covered on a leve 
which is suitable for senior student: 
who have had courses in a-c and d-« 
machinery, ordinary differential equa 


As in th 


first two editions, this new text or 


tions and basic electronics 
material on a functional 
basis which aids the student in the 
process of coordinating his previous 
work on circuits, electronics and ma- 
chinery. The material is sufficient for 
a one-semester course having three lec- 
tures and one laboratory session cach 
week. The questions and problems at 
the end of each chapter are of varying 
degrees of difficulty and many bring 
out additional concepts not discussed 
in the text. Although the bibliogra- 
phies are far from exhaustive, most of 
the significant literature can be located 
through the references given. 

The material covered is as follows: 
dynamics of the motor and load, d-c 
motor characteristics, a-c motor charac- 
teristics, electromagnetic contact-mak- 
ing devices, gaseous electronic switch- 
ing devices, electronic switching cir- 
cuits, power amplifiers, control circuit 
fundamentals, basic motor control cir- 
cuits, motor acceleration, speed con- 
trol-rheostatic and switching methods, 
speed control with auxiliary power 
converters, motor braking, feedback 
control systems and motor protection. 

The functional approach is used 


ganizes its 


Specify THOMAS wits: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


DISTINCTIVE ADVANTAGES 
FACTS EXPLANATION 
Requires No Attention 
Visua! Inspection 
NO MAINTENANCE a 


No Wearing Parts 
NO LUBRICATION Freedom trom Shut-dow 
foe natin ee mene 

No Loose Parts 


NO BACKLASH All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance 's Maintained 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 
_—. 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


4 
vy 


 f Thomas Couplings 
. ore made for wide 


ox 4 | range of speeds, 

n horsepower and 

(" shoft sizes. 
Ae ; 
ta 


“a 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDIT:ONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CoO. 
WARREN, PENNSYLVANIA, U.S.A 
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New Books continued 


throughout and helps the student to 
concentrate on basic principles. Thus, 
both analysis and graphical methods 
are used to develop basic ideas. Relay 
or binary switching circuits are covered 
wit’: Boolean algebra being introduced 
tor this purpose. This topic is becom- 
ing increasingly important but has 
been notably lacking in undergraduate 
urricula. Most of the book is con 
cerned with control systems having 
no feedback, although the funda 
mental concepts of feedback and th 
operation of a tew simple { edback 
controllers is introduced in one of 
the later charters. This supplies th 
background for more advanced work 


in feedback control systcms 


Calculus and 


Analytic Geometry 


GEORGE B. THOMAS, JR... 
Paull if M oth ratit May L . 
ie porary another EMC Motor application 
6 x 9 mM Published Pat d fOn o 
Wesley Publishing Co., Inc. Cam AMI juke boxes 
bridge 32, Ma $8.50 
This book is probably best described , ‘ 
5 A Ee ees . AMI, nationally famous juke box 
manufacturer, uses EMC motor parts sets 
integral calculus is the richer, both for both carriage drive and record 
mathematically and in applicability to transfer drive assembly for their Model 
4 é “or . ’ 
the physical sciences and engineering B” units. Chances are you've dropped c 
It is therefore the primary object've of few nickels in AMI units and both seen 
this book to introduce the student to and heard the machine operate. 


by the author's statements “. . . that 
of the two branches of calculus, the 


Universal and Direct Current 


(1/1000 to 1/2 h. p.) 


the fundamental concept of integral as EMC motor parts sets play an important 
limit of a sum at as early stage as part in the smooth functioning of this 


secms pedagogically pra ti able he precision juke box. Shaded Pole 
His work is divided as follows CLOHM fractional h j seed 
Chapter 1--The Rate of Change of a EMC and CYCL rachona! h. p. ores es hasnt 


Function; Chapter 2—Derivatives of motors are used by ow 
Algebraic Functions; Chapter 3—-Ap manufacturers of coin operated devices 
plications (Significance of first and as well as hundreds of other 
second derivatives, maxima and min- applications — business machines, sewing 
ima, curve plotting, Rolls theorem, machines, mixers, fans, blowers, racar, 
etc.) ; Chapter 4—Integration (indefi- jet aircraft, tape recorders, portable You can tell a motor 
nite and definite integrals, length, tools, appliances and others. Whatever by the company it keeps! 
area, volume, average value of a func your application, if you use fractional 

tion, etc.) ; Chapter 5—Applications h. p. motors or motor parts sets, 

of Integration to Physics; Chapter 6 check your requirements with Howard 


Plane Analytic Geometry: Chapter ; . : ‘ 
Sem - . today. Your inquiry will be given 
Polar Coordinates; Chapter 8 y Nai . 


Induction Types 
(1/1400 to 1/4 h. p.) 


prompt attention. 


I'ranscendental Functions: Chapter 9 

Hyperbolic Functions; Chapter 10 Ww 

Methods of Integration (Basic for HO ARD 
mulas, powers of trigonometric func- 


tions, integration by method of partial 
fractions, integration by parts, substi- 
tutions, etc.); Chapter 11—Vectors 
and Parametric Equations (Parametric pivisions: EME ewe motor cor. CO crcionm MOTOR CORP. 


DEPT. PE-4 eo HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
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New Books continued 


equations in kinematics and analytic 
geometry, vector components and unit 
vectors, differentiation of vectors, 
polar coordinates, etc.) ; Chapter 12— 
Determinants and Linear Equations; 
Chapter 13—Solid Geometry and Vec- 
tors (Space coordinates, vector prod- 
ucts, space curves, cylinders, quadric 
surfaces, etc.); Chapter 14—Partial 
Differentiation; Chapter 15—Multiple 
Integrals (Double and triple integrals 
for area and volume, cylindrical co- 
ordinates, spherical coordinates, etc.) ; 
Chapter 16—Infinite Series; Chapter 
17—Complex Numbers and Functions 
(Argand diagram, complex variable, 
Cauchy-Riemann Differential Equa- 
tions, complex series, etc.) ; Chapter 18 

Differential Equations (First order, 
special types of second order equa- 
tions, linear equation, vibrations, etc.). 


Higher Transcendental 
Functions, Volume I 


Edited by A. Erve yi, Prof. of Mathe- 
matics, California Institute of Tech- 
nology. 302 pp., 6x 9 in. Published 
by the McGraw-Hill Book Co., 330 
W. 42nd St., New York > 
$6.50. 


36, 


This is the first of a four volume set 
of reference of advanced mathematical 
tables which will be of great useful- 
ness in fields of engineering, physics, 
and mathematics. The books are being 
published in association with the Cali 
fornia Institute of Technology, the 
compilation proceeding under the aus 
pices of the Office of Naval Research 
The work will provide a comprehen- 
sive account of practically all the 
higher transcendental, “special” 
functions which have been found most 
useful in pure and applied mathe- 
matics. 

This first volume contains material 
on the Gamma function and related 
functions, Legendre the 
hypergeometric function, confluent hy 
pergeometric functjons, and general 
ized hypergeometric functions 

This is the first work of such scope 
and scale, providing all the informa- 
tion commonly needed on_ special 
functions. The presentation varies in 
relation to the nature and application 
of the functions, being textbook-like 
in detailed accounts of some functions, 
while briefly descriptive of the prop- 
erties of others. Copious references 


or 


functions, 
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New Books continued 


to the literature in the field are offered 
A strong feature is the inclusion of 
tables of formulas relating to the 
functions treated 

Some of the results included in th 
book ar and eitl have not 

n published previously, or else have 
appeared only in re nt specialized 
periodic ils. Many sp ial topics, here 
tofore discussed in scattered and inac 
cessible research papers, have been in 
corporated. These include MacRobert's 
E-function, Meijer G-function, and 
hypergeometri functions of several 
variables. In short, this is a reference 
work aimed specifically at the practi- 


) 


Introductory 

Engineering Materials 

IRVING H. Cowprey, A P) 

‘ M Inst 
BARTHOLO 
Mech. Eng 


197 


il develop 


the authors 


have intended this | primarily for 


students in the Technical Institute and 
Junior Colleg vel. It may also serve 
for basi tud at th coll rg level 
It is not intended, however, as a refer 
; ngineer 

1 secur 

nd rstand ng, inter 

plying data which 


handbooks avail- 


n was chosen to give 
d understand 
methods, 
materials, and « and effect which 
purely factual material does not ac 
omplish. Since these basic principles 
remain unchanged beneath the flux 
of future development in the field or 
the introduction of new materials, this 
broad treatment offers a uni' ersally 
applicable method of thinking about 
materials, what they are, and the rela- 
tionships between structures, treat 
ments, and properties 
Usuing a sound basis of cause-and- 
effect discussion in the explanation of 
the “why"’ of properties in relation to 
structures and processes, the book pro 
vides the student with a complete un 
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New Books continued 


ee 
derstanding of the physical picture cn Perfect Balance 
This is furthered by an emphasis on 5 ois 
correlation between structure and S §6Each of the elements in a 
properties. i Curtis Joint is precisely pro- 
portioned in dimensions, 
| heat treatment and _ steel 
use is made of photo micrographs |= composition to provide bal- 
rather than equilibrium diagrams to iy anced performance. 
illustrate what happens by actually 
showing how internal structures result 
from certain composition and proc- 
esses, and in turn determine the mass x 

. ry =e sha 8 One advantage of this inte- 
characteristics Wherever _ possible, aeoted haheneslademenctret 
graphs replace tabulations as an aid to : ed in laboratory tests which 
visual understanding t prove that Curtis standard 

; : stock universal joints — al- 

though not specifically 
tinuous casting, carbo-nitriding, duc- intended for high speed ap- 
tile cast iron, boron-treated _ steels, plication — perform success- 
fully at speeds up to 3,000 
or 4,000 r.p.m. 


In the metallic section, constant 


Recent advances included are con- 


aluminum alloy and sleeve bearing. 
Testing methods are more fully de 
veloped than average 


Principles of 
Alternating-Current Machinery 


RALPH R. LAWRENCE, Prof. Emeritus 
of Electrical Machinery, Mass. Inst. of 
Tech. Revised by Henry E. Ricu- 
ARDS, Prof. of Electrical Engineering, 
Northwestern Univ. 623 pp, 6x 9 in 
Published by the McGraw-Hill Book cl m 
Co., 330 W. 42nd St., New York 36, ; with the 

N. Y. $7.50 


Pay | /@, 
his fourth edition, is a major re- 9 
Torture | tiustration shows vision bringing the subject matter up Telltale” Lock Ring 


Test | ° !ypica! Comar to date to include new advances in 
Telephone Type ‘'TM”’ 


the ficld, while retaining the same 

Proves Relay recently . i ] 
COMAR subjected to form, scope, and general treatment. 
eiantien tudete © Designed, as before, for a senior 
RELAYS Comepene. Reade course, it provides a comprehensive 

are 115 million cycles analysis of the operation and charac THESE ADVANTAGES 
Tough without a breakdown! terisitcs Of transformers, synchronous Rthiilies « 06 den deer 
generators, synchronous motors, poly- 7 Cin os bored or unbored — 
° . f 6” hub diometer joints or specic 
Comar relays stand up under severest phase induction motors, series motors, ke 


T d machining to specifications 

. itions. . om ; f ; - 

operating conditions ney ere engines and repulsion motors. Other sub- . Simplicity —fewer ports, simpler 
to far exceed normal performance and i 


: : construction 
circuit requirements. Precision workman- jects considered in less detail are the 


: toy 2 2 Government Tests — complete 
ship and top quolity is your assurance. of induction generator, synchronous con- ) equipment for government tests 
dependable operation. Comar special- 7 


verte ™ . _- = in ovr plont. 
izes in relays custom-engineered to fit verter, and mercury-arc rectifier. “4 
your needs. Send specifications for our The treatment is strongly analytical, ass et eee atoms 
recommendations, no obligation. designed to give the cundent ¢ thee. 


ing dota ond price list. 
Write For Free Catalog ough understanding of the way each 


machine works and the reasons for any C | w T | q 


special characteristics. The text excels 
UNIVERSAL JOINT CO., INC. 


in the completeness of its analysis of 
steady-state operating conditions for 1) Senne AVENUE 
| all major types of alternating current ee SPRINGFIELD, MASS. 
LECTRIC machines. It offers sound reasons for ; 
t © Chicago | | current practice rather than merely 
stating present day usages. True un- 
derstanding is facilitated by actually 
deriving formulas and working equa- i ; 
tions from basic theory instead of ac- | Co re ee —— 


eaten) 


i 


acetic cit comieninen! 


ONLY CURTIS OFFERS ALL 





Bite og 


bs de 
Ps ae 


& & 
Sines ead 


+ 


POR FEN TT 


At near to you os your telephone 


4349 Addison > A MANUFACTURER OF 


UNIVERSAL JOINTS SINCE 1919 
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This Kennedy-VanSaun 
CRUSHER SHAFT 


went to work on time 








thanks to 


To keep production moving without delays so 


’ | that finished equipment may be shipped on 

Standard Steel S$ : schedule, Kennedy-Van Saun Manufacturing & 
Pr Corporation realizes the importance 

Steel’s ability to supply necessary 


materials on time. Vice President F. O. Reedy 
writes: 
"A matter of great importance when contracting 
for the purchase of forgings is the problem of 
; getting deliveries. We have found when Standard 
Steel Works, as contractors, make a promise of 
delivery, it is very dependable, and this is ex- 


of Standar 


tremely important to us.” 


In addition they have found the analysis and 


t 
a 1 quality of the steels used in Standard Steel forg- 
: ings and castings contribute to most dependable 
; performance records. 
_ Thus another reason why you should stand- 
ardize on Standard Steel forgings and castings to 
& protect your reputation and the quality of your 


products is the fact that you can be certain of 
Standard’s fast service without sacrifice of quality. 

ONE OF SIX REASONS why you should al- 
ways call Standard Steel for forgings and castings. 





Quality Steel—through production of own Fast Service—ao vital factor in the continuing Capacity—vnsurpassed ability to produce 
steel by acid process. growth of Standard Steel for over 150 forgings and castings of unusual sizes and 


years. shapes, such as weldiess rings all the way 
up to 144” O.D. 


Uniformity—ossured by precise contro! of Testing—+radiographic tests, tensile tests, Experience—procuced by skilled workmen 
forging and rolling operations, harness tests, ultrasonic probing of internal with 20 to 40 years experience. 
structure, etc. 


For more information write Dept. 8735 


STANDARD STEEL WORKS DIVISION 
Burnham, Pennsylvania 


BALDWIN =- LIMA - HAMILTON 


General Offices: Philadelphia 42, Pa. « Offices in Principal Cities 
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Crosley’s ‘“‘Shelvador” refrigerator line, twice awarded 
the Fashion Academy Gold Medal for advanced styling, adds to its 
laurels with this beautiful ‘Twin Automatic.” A medal for smart 
production engineering might well be awarded too, for Crosley 
incorporates the use of efficiently designed Riverside electrical com- 
ponents that can be installed quickly, easily, and inexpensively! 

We deliver these sub-assemblies completely fabricated, ready for 
installation. Thus, along with assembly savings, Crosley avoids 
upkeep of the specialized facilities required to produce such electrical 
components, a considerable saving in itself. 

The design and production of wiring assemblies is a 

highly specialized business . . . and a Riverside a / 
specialty! Our Engineering Department is devoted pe iversiile 
solely to solving wiring problems. . . while specielized Vanufucturing 
production equipment and skilled personnel translate 7 pre 
its recommendations into efficient, economical “‘ pack- 

aged wiring.” It will pay you to send prints or details 

of your product wiring problem for design suggestions 

and a firm quotation. There is no obligation. 


Your source file needs this new brochure! Shows wir- 
ing harnesses, cord sets, waterproof switches and 
other specialties. Describes engineering service and 
production facilities. Send for your free copy now! 


ofriveside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10225 MICHIGAN AVENUE © DEARBORN, MICHIGAN © PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES « CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES » RELAYS e MOLDED RUBBER PRODUCTS 


New Books continued 


cepting them only on faith. The use 
of mathematics and vector diagrams 
conveys a great amount of informa- 
tion in a small space and encourages 
an analytical approach to the subject 
Many changes have been made for 
clarity, logic, and more convenient 
presentation and coverage. Trans 
formers are now treated first, followed 
by other types of machines, since this 
treatment is more in accord with 
present day practices. Cgs units are 
replaced by mks or English practical 
units to conform to modern usage 
Specific conventions are offered for 
determining positive directions of flux, 
currents, and voltage. An amplifica- 
tion of autotransformers is offered. In 
treating synchrono 1s reactance meth- 
ods an extensive discussion of the 
“American Standards Association” 
method, is given. Material on the 
ipacitor motor has been expanded in 
light of its growing importance. An 
important change is the total rewriting 
of the chapter on methods of calcu- 
lating performance of polyphase in- 
duction motors for conformance with 
contemporary practice. Finally, a 
great deal of important new material 
has been added to the text 


Simplified Drafting Practice 


WILLIAM L. HEALY and ARTHUR H. 
Raw, General Electric Co. 84 x 11 
»., 156 pp. Published by John Wile) 
'd Sons, Inc., 440 Fourth Ave., Neu 
Tou. N. ¥. BB. 

This book marks the first major 
change in industrial drafting practices 
in years. It teaches new methods that 
are vitally necessary if the draftsman 
is to keep in step with the trend of 
modern industrial progress. The time 
element is dictating that drafting, or 
the key function between invention 
and production, produce drawings 
faster, with less effort—-drawings that 
are easily read and interpreted. 

The early chapters of this book di 
vote themselves to the three principles 
that can immediately be used to save 
time and increase productivity. These 
are: (1) simplification; (2) eliminat- 
ing unnecessary work; and (3) free- 
hand drawing. The first two simply 
means leaving off drawings and lay 
outs those things which add nothing 
to their accuracy, completeness or 
clarity. For example, internal threads 
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New Books continued 


need not be shown but merely noted 
This follows the ASA approach of 
simplified delineation. Going one step 
further, if the eliminated 
from the end view, cross-hatching 


circle is 


from a section and dotted lines show- 
ing the thread depth additional time 
Additional 


labor savings can be realized by using 


can be saved time and 
standard symbols and center lines for 
piping, valves, tees, and other similar 
parts. 

Freehand drawing, when used judi- 
ciously, is both practical and economi- 
cal. All factors being equal, actual 
drawing time for the average drafts- 
man can be reduced 20 to 30 percent. 
Simple contours and detail parts are 
most suited but even large and com- 
plex drawings lend themselves to free- 
hand and instrument use. On assem 
bly drawings, for instance, small radii, 
holes, and hardware can be effectively 
drawn freehand. 

Other chapters cover the use of 
symbols and mechanical aids. Tem- 
plates, for circles, arrowheads, surface 
finish marks, electronic diagramatic 
elements, nuts, bolts, and other sym- 
bols are available from drafting supply 
houses and manufacturing companys. 
The use of a varitypewriter can save 
hours of expensive hand lettering and 
a neater, more easily read drawing is 
produced. These machines are made 
to take any size drawing and _ inter- 


changeable type allows a wide selec 


tion of type face, style and size 


Progressiv« another 


dimensioning 
chapter, requires less space on a draw 
ing for dimensions and the drawing is 
clarified and time 


sembles_ th« 


is saved. This re 
well-known method of 
dimensioning a chart or graph, in that 
a datum line is selected and all di 
mensions originate from this line. This 
allows a large portion of the measure 
ments to be made from a given datum 
line by one setting of the measuring 
device. This is especially useful and 
time saving when machines equipped 
with built-in measuring or gaging de 
vices are used 

Other chapters cover tolerances, use 
of instructions, drawing forms and 
related routines, and 
processes. 

The book 


reproduction 


illustrated with 
simple and complex examples of the 
points discussed and the authors are 
well qualified to undertake such an 
assignment. 


is well 


Product Engineering — June, 1953 


with 
DIRECT ACTION 





al) 


Dings Magnetic Brakes have no solenoids, 
Mechanical linkages to wear or adjust... 


SET OR RELEASE with Dings Brakes is virtually instantaneous— 
movement of the braking assembly is measured in thousandths of 
an inch. Direct spring action sets the brakes. Magnetic pull releases 


them. 


Speed isn’t the only advantage of Dings direct control design. 
Wearing parts have been reduced in number, Less maintenance ts 


required and space is saved. 








100K AT THESE OTHER DINGS 





@ Easy Installations—no need to dis- 
mantie brake. 


@ High Thermal Ratings—ionger life 
with more stops per minute. 


@ Manual Release—handy lever serves 
as wear indicator, resets itself. 


@ Easy Adjustment for Torque and 
Wear—just a twist of a wrench on 
the adjusting nuts. 


Send for Catalog 
on Integral and 
Fractional Horse- 
power brakes. 


DINGS BRAKES, INC. 
(Subsidiary of: Dings Magnetic Separator Co.) 


1715 W. Electric Ave., Milwaukee 46, Wis. 
PLEASE SEND ME BULLETIN 8-4000-B. 


Name 
Firm____ 


Address 


prom m or ee een nnn nnn 





BRAKES FEATURES 








Title. 











Pressure controller 
cuts in steam pump 
when electric power fails 


The diagram at right shows how the 
Honeywell Pressure Controller is applied 
In a typ. al installation, for automaticall 
changing over from electric to steam oper 
ation on a pumping unit. The two pump- 
ire connected to the same suction and 
discharge lines. with check valves in eae! 
outlet pipe 

Under ordinary circumstances. the 
electric-powered pump carries the whole 
load, while the steam pump stands idle 
Connected to the outlet line of the ele« 
tric pump is a Honeywell PO9T A Pressure 
Controller. This controller regulates ais 
pressure to a diaphragm-motor valve in 
the steam supply line for the standby 
pump As long is pressure stays ibove i 


preset minimum, the steam valve remains 
closed 

It powel should fail, pressure begins to 
drop. The instant it reaches the con- 
troller’s setting i little above the normal 
suction pressure the controller Opens 
the diaphragm valve. The steam pump 
takes over the pumping job so quickly 
that there's no appreciable interruption 
of flow. 

Then, when electric power Is restored, 
the controller automatically shuts down 
the steam pump as soon as pressure rises 
on the discharge side of the electric pump. 

Note that the check valve prevents the 
pressure controller from being aflected by 
the output of the steam-driven pump 
Proper adjustment of the control setting 
eliminates false action due to temporary 
drops in pressure 

The more than 7000 Honeywell control 
devices offer unlimited uses for regulating 
temperature, pressure, liquid level, va 
uum and humidity. All are built for the 
utmost in dependability . . . and they're 
backed hy Honeywell's nationwide serv 
ice organization, 


Honeywell PO97A Pressure Controller 


WOULD YOU LIKE TO RECEIVE 
‘“‘Industrial Control News’’? 


You'll find a wealth of ideas on how to use 
automatic controls in Industrial Control 
Vews. If you're not already receiving this 
informative magazine, just send your name, 
company, title and address to MINNEAPOLIS 
Honeywe yt Recurator Co., Industrial Divi 
sion, Station 213, 4459 Wayne Ave., Phila 
delphia 44, Pa. 


336 


[\ DISCHARGE AIR SUPPLY 
RESTRICTION 


HONEYWELL ih 
PO9TA 
PRESSURE 
CONTROLLER 


HONEYWELL SERIES 700 
Wel Vaal \) Mey Vea 
' 


ELECTRIC 
(28-T-62) 


WARMING 
BLEEDER 


Honeywell controller 
prevents 
loss of pumping pressure 


When electrically driven pumps are paralleled with steam-driven 
standby pumps, automatic switchover in the event of power failure 
poses a problem. A Honeywell pressure controller, connected as 
shown above, provides an economical and thoroughly dependable 
solution . . . automatically cuts the steam pump into service when 
needed, without interrupting the pumping pressure. 


Throughout your own plant, too, there are endless opportunities 
to improve, simplify, make safer or more automatic—through 
the application of Honeywell industrial control devices. Our local 
engineering representative will be glad to discuss how these con- 
trols can work for you . . . and he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrtal Division, 
1459 Wayne Ave., Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for your copy of Catalog 8304, ‘industrial Controls.”’ 
Li Honevwell 
. . 
Fit Ww Corittols. 
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SHAFT MOTORS 

Squirrel Cage—3-phase— 
Drip Proof—High Thrust— 
Standard Reverse 
Protection Clutch— 

3 to 75 hp. 

(larger sizes 

built to order) 


or dependable operation at a lower cost 

per gallon, team your pumps with ACEC 
pump motors. Produced by the WORLD'S 
FOURTH LARGEST Electrical Manufacturer, 
ACEC pump motors offer the electrical and 
mechanical excellence that results from over 
70 years of experience and research. Yet 
they're priced below most other motors. 


Manufactured strictly t0 NEMA FRAMES 
AND SPECIFICATIONS, ACEC motors are avail- 
able from stock in branches and warehouses 
located in New York, Chicago, Kansas City, 
New Orleans, Houston, and Los Angeles. 
And a nation-wide network of 300 DISTRIB- 
UTORS AND SERVICE SHOPS assures prompt 
and efficient servicing. 

For top-level motor performance and ut- 
most motor dependability at lower prices, 
contact our main office and we will have our 
nearest representative call you. 


sd 


TYPE C 

FACE MOUNTED MOTORS 
Squirrel Cage— 
3-phase—Drip Proof—900 to 
3600 rpm—% to 50 hp. 
(larger sizes built to order). 
Standard or Long 

Shaft Extension. 


ALL ACEC MOTORS 
FULLY 
GUARANTEED 


available in the 
following types: 


Open Drip Proot 
(Fhp. and Integral) 
T.E.F.C. 

(Fhp. and Integral) 
T.E.N.V. (Fhp.) 
Pump Motors 
Style “C” Face M 


Style “P” Vertical Sell Solid Shaft 
Vertical Holiow Shaft 


industrial Sewing 
Machine Clutch Motors 


Geared Motors and 
Capstans 


TYPE P VERTICAL SOLID SHAFT MOTORS 
Squirrel Coge—3-phase—Drip Proof— 
High Thrust. 900 to 3600 rpem—¥%, to 
25 hp. (larger sizes built to order) 


For full details request 
Catolog BEP 


BELGIAN ELECTRIC SALES gE 
Main Ofc: One E, rd St, New Yor: 72, WY. + Plata 9105» 


Los Angeles - San Peale chicago - ke 
Detroit - Mitwaukee - + Cleveland » Housten « } 
Savanngh + Montreal - San Juan (Puerts Rice 
a aaa a 


Branches ond Reds 
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Superior skill lies behind a — 
of the expert golfer. But, we s i 
ry careful in his selectic dna 
th They must be — a ™ 
good materials and ween ee 
bis satisfaction. He takes “ aie 
the materials of his a be 
going to work for him and with hi 


Add this Spec to 
Your Blueorints 





Memorandum 


You can depend upon J&L 
ING 


7 ++. it works for you 


ELEC TRICWE LD TupR. 
from J&L Steel of ¢ 


4nd with you! It’s Made 
arefully Controlled quality, 
You can depend Upon Jal 
1. Uniform y 


2. Stre 


EI 
all thick ness (Casy 


ngth (Comparable 'N strength to he 


ation) 


@Vier sections) 
tility (easier, faster fabric 


UCtions in 
Strength) 
- Smooth Surfac 
enameling, 
6. Ready jojinj 
a Lower Costs 


Weight (less y eig 


ht in Proportion to 
© (ideal base for electro-plating. 
and Painting) 

ng (by Mechanical or Welding Methods) 
(Savings in Material and Overall] Produc- 


*Al/ Standard lengths * + « diam ‘ters . 
Sor the modern car 


WHEN YOU NEED TE 
call J&L. Our Metallurg 
and Suggest helpful applic 


* « wal/ thickness. 
CHNICAL ASSISTANCE — 
IStS Can investigate your problem 
ations of | lectricwelq Tubing, 


RATION 
LAUGHLIN Steet Corpo 
voure . PITTSBURGH 30, PA. 


a June, 
I roduct Enginecring l ] 





TAYLOR Insulation (Fish Paper) 

is extremely tough . . . has high dielectric strength and 
excellent bending qualities . . . its hard surface resists 
abrasion from contact with rough spots in slots. 


Want to make something of it? 
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Make it into armature slot insulation, armature end lamina- 
tions, field coil insulation, metal box liners, washers, arc 
shields, formed slot wedges, formed specialties . . . or any other 
applications requiring excellent electrical characteristics. 
Color: gray. 

Make it from sheets and rolls... or ribbon rolls for automatic 


machines. 


SPECIFICATIONS 
Thickness range. . . COS" te %" Roll width 56” in thicknesses 


Finish. Calendered or uncalendered of .005" through .090". Coils 
down te 4" for thicknesses 


ef .005” threugh .090". 
PROPERTIES 
Eimendorf Tearing Strength, grams 


Tensile Strength, psi ‘MD *cD 
(Lengthwise) 14000 min. 005” 120 
(Cross wise) 6000 min. 007" 220 

010" 300 
015" 450 


*MD—Machine Direction 
*CD—Cress Machine Direction 


Blectrical 

Dielectric Strength, vpm 

Short Time Test 

004” —.005" 200 min. 

Over .005” —.015” incl. 300 min. 
Over .015” —.040" incl. 250 min. 
Over .040” —.060" incl. 175 min. 

Arc Resistance, seconds 100 


“at * re . i 
ets tien - ey 


Make it easy for yourself the next time you are buying insula- 
tion. Call your Taylor Engineer . . . he will be glad to help you 
select the Taylor Insulation that will best fit your needs. 
Also ask him for samples of our other grades of vulcanized 
fibre—Commercial, Bone, Super White, Abrasive and Built-Up 
—as well as Taylor Phenol, Silicone and Melamine Laminated 
Plastics . . . see where they can fit into your design plans. 


Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 











BULLETIN 


BULLETINS 
on 
SHORT RUN 


BULLETIN 10% 


A P PLICATIONS eee FEDERAL TOOL & MANUFACTURING CO 


SERVICES BULLETIN NO. 161 describes the facili- 
LIQUID LEVEL is @ ties that make eral a one-stop stamping 
Q EVEL CONTROLS STOP ies that make Federal stop i 
MOTIONS © SAFETY ALARMS MECHANICAL ENGINEERS Scan caamdintin call tae dices tos 

DROP WIRE DETECTION @ ETC. pv eth stampings from any stampa le material. 


' F AT T R F PURCHASING AGENTS COSTS BULLETIN NO. 101 shows how Federal’s 

r S special dies give the accuracy, exact dupli- 

cation, and tolerances of permanent dies plus 
costa. 


oy. 
SENSITIVE — Relay action initiated Seeing eo es co STR CSS 
by external contact as high as ONE 
HALF MEGOHM with current as TOOL AND MANUFACTURING CO.§ | 
low as 1/10,000 ampere. 3620 ALABAMA AVE. ST. LOUIS PARK 
SMALL SIZE — Mounts on a stand- MINNEAPOLIS, MINNESOTA 
ard 4 inch electrical connector box. QUALITY STAMPINGS IN SMALL QUANTITIES” 
DEPENDABLE — Simplified circuit, 
plus silver relay contacts assures 
long service life. 
ECONOMICAL — Cold cathode 
tube eliminates power consump- 
tion during “off cycle. 
VERSATILE — High contact pres- 
sure on silver contacts allows con- 
servative rating of four (4) am- 
peres, with a choice of either open- 
ing or closing a circuit, or to si- 
multaneously open one and close 
another. 
AUTOMATIC HOLD CiRCcUIT — 
Connecting terminals provide a 
choice of conventional relay action, In gears, HQ stands for HIGH QUALITY: 
or chow © momentary conten to HQ gears must meet the most stringent require- 
energize relay and cause it to : tie 
remain energized until manually ments, must do the toughest jobs efficiently. And for | 
released by “Reset” switch. the best in custom-made HQ gears — where quality WORM 
POWER INPUT — 115 volts, 60 
cage really counts — many smart gear buyers rely on The 
cycles, single phase. ie ‘ ae 
Cincinnati Gear Company. Each gear is individually 
$19.75 - made to meet specific requirements, produced to 
single lots exacting standards, and backed by Cincinnati Gear's HELICAL 
IMMEDIATE reputation for producing only good gears. If your fi HERRINGBONE 
DELIVERY next job demands HQ custom gears, write, wire or *CONIFLEX BEVEL 


FROM STOCK call today for further information. 
Prices F.0.B. Hawthorne 











INTERNAL 
SPIRAL BEVEL 


SPLINE SHAFT 


*Reg. U.S. Pat. Off. 








PRODUCTS CO. 


| cromar THE CINCINNATI GEAR COMPANY 
1086 Goffle Rd Hawthorne, N. J 


HAwthorne 7.3100 WUX. Hawthorne. N J 
Wooster Pike and Mariemont Ave. .#. Cineianati 27, Ohio 
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about thig picture? 


SN es 


You'd normally see this > _i 


but not with the LEVEL-LOAD” axte: 


An axle that evenly distributes load weight on both 
springs—regardless of load placement—can’t help but offer 
makers of towed equipment more freedom of design and 
layout. And it’s here now...the ASF-Linco ‘“‘Level- 
Load” axle! 








Each end of this unique axle has a spring-controlled | | \ abe 
floating spindle arm, forged as a solid, integral unit with } | 4 ¥y The NEW axle that 
the steel shaft. Road shock on one wheel, or an off- \_ ' \5N)514 adds NEW features to 
center weight, is absorbed by both springs—equally and \ \ RY | PT t d . rT 
simultaneously. The inevitable result is a load that stays OWES CqUIpMEN! : 
level without tilting or sidesway; a load that tracks bet- Se Load Stays Level—No tip, 
no sidesway to couse uneven 
ter and pulls evenly on the drawbar. drowbor pull. 


: . . Easier Riding— With spring tension that cvto- 
And, as the spindle arm moves downward with in- naiteaiy efiais to tend wate. 


creased loads, spring leverage decreases. Spring tension Bigger Capacity—Thon ony other axle of sim- 
and load weight are automatically maintained in easy- lar rating. 


oe , ' Simple Design —Eliminotes spring leaves, 
riding proportion to each other! hediien, cnitbun, Chain, 


If you design any kind of towed equipment .. . weld- Less Maintenance —Fewer parts to weor. Easily 
. renewable friction bearing insert. 


ing machines, sprayers, utility trailers, mixers, etc... . Low Conter of Gravity—fer greater stebiiity, 
get all the facts on towing at its level best! Write and a road-hugging ride. 

American Steel Foundries, 410 North Michigan Avenue, And, easy to install on your production 
on: — lines! It's a completely assembled unit. 
Chicago 11, Illinois. Just 4 bolts (single) or 8 bolts (tandem). 


Ne equalizing bars needed in tandem 
mounting. 











AMERICAN STEEL FOUNDRIES 
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LINEAR 
0-RINGS 


simplify design... WHEN YOU USE 


u 
Jftac 

YOU GET 
PEAK PERFORMANCE 


STRENGTH WITHOUT BULK 


Lower cost, smaller size Mac-it Screws can be 
used for all fastening jobs because of their 
exceptional tensile and torsional strength. 
Made from special Mac-it Alloy Steel held 
to rigid specifications, Mac-it Screws insure 
uniform and dependable screw performance. 


SPECIAL SCREW PRODUCTS 


Mac-it is geared for large or small run produc- 
tion of screws with special design or strength 
characteristics. The high quality of Mac-it 
speed assembly special Alloy Steel adapts it to heat treatment 
that penetrates throughout the screw structure 
sé “ yy so that the center possesses the same sturdy 
of packingless pump toughness as the outside. Each type Mac-it 
Screw is heat-treated for maximum strength 
in its specific use 





iMalcelel-4amelay-4-tallele bm eh -Me) mm Milal-t-1am@ Ua lal-s-Mm al-Me lal lelel 


““Chempump” ends all sealing problems. Designed PRECISION FASTENERS 
for corrosive liquids, this pump allows pumped fluid The precision manufacture and quality con- 
to circulate through the rotor chamber...eliminates trol used in making Mac-it Screws provide 
users with high dimensional accuracy and uni- 
formity. All Mac-it Screws in both coarse and 
friction troubles fine threads are held to a class-3 fit. Mac-it 

H maintains a fastener engineering service for 
Linear O-rings provide the ideal way to put this He the de jevelopment and production of 


3 db bial Mi ole) ¢-1-Mmr- late Mn Gal-1] aun i-t-1.¢-)°4-Mur- le |] 0l-taeal-1al amr Tale 
gz > 


design idea to work. A pair of them seal off the - screws for all types of applications 

stainless steel cylinder that surrounds the rotor, and 

another seals the’ impeller housing in place. They ti DISTRIBUTOR SERVICE 
Contact any of the hundreds of Mac-it dis- 

tributors from coast to coast for immediate 

by means of a seal that never needs adjustment service to supply your requirements for 

takes éxtremely little space is quick to assemble standard or special screw products 


prevent fluid from leaking into theystator windings, 


- 


F bale Me ib-t-b-t-1-2aa) e) (= ale mt- me i-1ae-tigale)(- ae-laleMe-t-hi-tan dalla) MAC-IT SCREW DEPARTMENT 


other packings § =—s STRONG, CARLISLE & HAMMOND COMPANY 
1392 W. 3RD. STREET . CLEVELAND 13, OWIO 


aa d-telb-) Celabiaareleiiel-1e mmm Mi Lal-t- Lam @) rings ate supplied in , Manufactured by Mac-it Parts Co., Lancaster, Pa 
neoprene, Buna-N, Kel‘k and many othér natural and ' 
synthetic elastomers. Write or call'|Linear for full 


abdelaaar-) 


“PERFECTLY ENGINEERED PACKINGS” 


LINEA 


LINEAR Inc., State Rd. & Levick St., Philadelphia 35, Pa. 
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technical bulletin 


5d 
WEIGHT 
POWER } 





Greater output per pound is the constant objective 
of the aircraft designer. EEMCO serves this goal 
by turning out new electric motors with increased 
power, decreased weight and all the required oper- 
ating characteristics. This tough new lightweight 
for driving a compressor was built to the latest 
Army and Navy specifications. Operating on 27 
volts D.C., it provides 3 horsepower under con- 
tinuous duty at sea level, 214 h.p. at 50,000 feet 
with duty cycle of 4% hour on—'% hour off. It 
weighs only 134 pounds with integral gear box of 
234 to 1 reduction. 


Doubled plant capacity and new facilities enable 
EEMCO to keep pace with the growing need for 
these specialized designs. Today EEMCO motors 
and actuators are found on virtually all U. S. 
Aircraft. 


ELECTRICAL ENGINEERING 
& MANUFACTURING CORP. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 











for brace rod and bar 


You can get rod or drawn bar of Chase Free- 
Cutting Brass, Copper or a wide variety of 
other copper alloys at one stop — the Chase 
Warehouse nearest you! 

When you want free-cutting materials, it pays 
to buy Chase — for Chase rod and drawn bar 
yield the shorter chips that make for easier 
machining, longer tool life. They produce 
smooth, clean-surfaced products — less expen- 
sive to buff or polish before lacquering, 
enameling or plating. 

And when it comes to re-ordering, remember 
that Chase alloys are uniform — repeat orders 
of the same alloy always have the same cutting 


characteristics. 


® 
® | d' ¢ ; BRASS & COPPER The Nation’s Headquarters for Brass & Copper 
Albany t Cleveland 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadetphia Seattle 
Baltimore Denver t M lwaukee Pittsburgh Waterbury 
Boston Detro:t M nneapolis Providence 
Chicago Houston Newark Rochester t (T sales 
Cincinnat indianapolis New Orleans St. Louis office onty 
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Make Your Own Hose Lines with Aeroquip 
MATCHED Hose and Fittings 


INVENTORY! 
DOWNTIME! 


cOosTs? 


Aeroquip Fittings are designed, developed, and produced to go with Aeroquip 
Hose. They form such a foolproof combination that Aeroquip guarantees per- 
formance. Thus, the hose lines made right in your own plant always measure 
up to Aeroquip’s exacting standards of quality, the highest in the industry. 
A small supply of Aeroquip Bulk Hose and Fittings assures you of quick hose 
line replacements at all times . . . and Aeroquip Fittings are detachable 
and may be used again and again when making new hose assemblies. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF, * DAYTON, OHIO * HAGERSTOWN, MD. « HIGH POINT, N.C. + MIAMI SPRINGS, FLA, 
MINNEAPOUS, MINN. © PORTLAND, ORE. © WICHITA, KAN. © TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


M2 
4 


iv y 
DROP ~— 


eo) acai ich 


It's wise to specify Ritco Bright 
Finish Drop Forgings when accu- 
rate parts of topmost strength are 
required. These forgings are pro- 
duced to your blueprint in sfeel 
or non-ferrous metals, in weights 
from 1 4 |b. to 15 Ibs. They're 
smooth and flash-free, require a 
minimum of machining before 
assembly into your product. 


ra 
Y . 
Y Y im V4 Come to RITCO for drop forg- 
S ( | \ hf Lk \ ASSURES ings, special fasteners, and fin- 
ished bolts with regular or heavy 
LOW MAINTENANCE BECAUSE 


heads. We also offer complete 


IT PERMITS SIMPLICITY facilit es for finishing ale Keallaliele) 


ohare Mel alaleilale Mi tS iluilehics Mei leloiby 





rT 
xa 
| 


submitted. Rhode Islanc 
Company, 148 West River 
When operating conditions demand an electrical Providence 1, Rhode Island 


Street, 


connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of Gur contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withetante maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proo! « Radio Quiet « Single Piece Inserts * Vibration-Proof « 
Light Weight « High Insulation Kesistance ¢ High Resist to Fuels 
and Oils ¢ Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


Gendiv 
SCINTILLA MAGNETO DIVISION of Sar 
CONE, NEW VORK aviation eonpobarion EXCLUSIVE NEW ENGLAND REPRESENTATIVES 


Export Sales: Beadix International Division, 72 Fifth Avenue, New York 11, N.Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson FOR CLEVELAND CAP SCREWS 
Bidg., 6560 Cass Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Markel Street, San Francisco 4, California 43 § w&w# SERVING AMERICAN INDUSTRY SINCE 1834 * 
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[SYNTHANE] — making bigger payloads 


Synthane bushings, spacers, and bearings 
in the landing gear of this giant of the 
skies share the landing shock loads 
of twenty-five tons. But Synthane parts 
have many virtues in addition to their 
ability to withstand the jolts of heavy 
landings. 

Parts made of this hard-working lam- 
inated plastic are unaffected by oils, and 
are dimensionally stable. They resist 
abrasion, and weigh half as much as 
aluminum. 

Because Synthane is so easy to machine, 


Product Engineering — June, 1953 


x eS aol 
a S 
mm Fp beRs i ; 


pay off 


it is appropriate for fair-leads and cable- 
sheaves in control systems. Because it is 
an excellent electrical insulator, you will 
find it at work in engine ignition systems, 
flight instruments, automatic controls, 
and radar sets. Because Synthane is light 
and corrosion-resistant, it’s used for the 
flapper valves in fuel cell baffles 
Synthane has all these properties and 
many more. It might be a good material 
for you to try. Start by sending for the 
complete Synthane Catalog. Synthane 
Corporation, 6 River Road, Oaks, Penna. 


IS YOUR ANSWER HERE? 


if you are not in the aircroft in- 
dustry, Synthane's combination of 
properties may still stir your inter- 
est. Besides the properties ot the 
left, Synthane hos good tensile, 
compressive, flexural, impact 
and sheor strength, a low coeffi- 
cient of expansion, is moisture- ond 
weor-resistont, easy to machine. 


Sliding component 
for hendrail of 
moving slairwoy, 
mochined from 


Synthone 








LAMINATED PLASTICS 





In hydraulic pumps 


is more than a name... 


it’s the principle 
of the thing! 


The unique Gerotor principle operates with high 
volumetric and mechanical efficiency. Both gear- 
shaped Gerotor elements revolve in the same 
direction at low relative speed, resulting in less 
wear, longer life. Continuous fluid-tight engage- 
ment means less slippage, more uniform flow. 


See relative advance of teeth and spaces below. 


Gerotor hydraulic pumps are engineered for 
pressures up to 1000 p.s.i. continuous duty; in 
some sizes, up to 1200 p.s.i. continuous and 1500 
intermittent. Deliveries range from .4 g.p.m. at 
1800 r.p.m. to 40 g.p.m. at 1200 r.p.m. Plain, 
base or flange mounting. Write for pump catalog. 
GEROTOR MAY CORP., P.O. Box 86, Baltimore 3, Md. 


ROTOR hydraulic pumps & motors 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with re'ation to 
design. Extra or missing copies of the 
series will be supplied on request 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 








wv: THERMAL CONDUCTIVITY, REFLECTIVITY 


CONSIDER USE OF ALUMINUM ALLOYS WHERE HEAT CONDUCTION 
OR RADIANT HEAT REFLECTION IS REQUIRED 


Ar first glance it may appear to be a 
paradox that aluminum is both a good 
thermal conductor and a good reflec- 
tor of radiant heat, but two separate 
phenomena and properties are in- 
volved. 


Conduction is the process of heat 
transfer through a material by kinetic 
energy. Radiation is the transmission 
of energy from a source to a receiver 
through space by electromagnetic 
waves; those chiefly responsible for 
heat radiation are similar to but of no 
longer wave length than those for 
light. When absorbed, the radiant en- 
ergy increases the temperature of the 
absorbing body. 


The possession of these two dis- 
tinct properties—thermal conduction 
and radiant reflectivity—has proved 
of outstanding value in many success- 
ful applications of aluminum, espe- 
cially as they are combined with such 
other properties of aluminum as cor- 
rosion resistance, light weight and 
strength, workability and economy. 


Aluminum best conductor 
on weight basis 


Of the commercial metals aluminum 
ranks second only to copper in ther- 
mal conductivity on a volume basis. 
On a weight basis, however, alumi- 
num has the highest thermal conduc- 
tivity, with various aluminum alloys 
being superior to copper by a wide 
margin. 

The relationship between some 
aluminum alloys and other metals 
with respect to thermal conductivity, 
as illustrated in the charts in the next 
column, shows why aluminum is 
worth considering where it is neces- 
sary to conduct or dissipate heat. 

Localized “hot spots” resulting from 
use of a metal of inferior conductivity 
are troublesome and reduce efficien- 
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RELATIVE THERMAL CONDUCTIVITY BY VOLUME 
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RELATIVE THERMAL CONDUCTIVITY BY WEIGHT 





METALS O% 20% 40% GOL BOL 100% 120% 140% 160% 180% 200% 
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cy, whether they occur in a cooking 


utensil or in a more complex applica- 
tion. 


How aluminum’s high thermal con- 
ductivity can greatly improve effi- 
ciency is demonstrated by its use in 
internal combustion engines, where 
one of the major problems is high 
temperature in the engine envelope. 
By dissipating heat rapidly, alumi- 
num cylinder heads reduce tempera- 
ture in the combustion chamber by 
as much as 100° F., thereby making 
it possible to obtain higher compres- 
sion ratios by preventing detonation 
caused by a “hot spot.” It has been 
found also that aluminum cylinder 
liners surfaced with hard plating have 
given a very considerable power in- 


crease over cast iron liners because 
of better heat dissipation. 

More and more, the trend is to- 
ward greater utilization of aluminum 
to produce higher performance en- 
gines. In fact, power plants made al- 
most entirely of aluminum are built 
not only for aircraft but also for 
marine application, tanks, trucks and 
such popular, work-saving products 
as power lawn mowers and portable 
chain saws. The light weight, corro- 
sion resistance and workability of 
aluminum are beneficial as well in 
their design, manufacture and opera- 
tion. 

The thermal conductivity proper- 
ties of aluminum also play a part 
in its use in torque converters (dis- 
cussed in No. 1 of this information 
series, dealing with “Light Weight 
with Strength”) by eliminating the 
need to make special provision for 
cooling to handle heat generated dur- 
ing operation. 


An interesting specialized use of 
aluminum’s conductivity, made prac- 
ticai because aluminum can be eco- 
nomically rolled to thin foil, is seen 
in cigarette-proof tables, desks and 
co inter tops. A layer of foil just be- 
neath the surface dissipates heat from 
the burning tip of a carelessly laid 
cigarette so rapidly that there is no 
scorching or burning. 


Aluminum reflects 
short, long waves 


Aluminum is highly reflective to both 
short wave (solar) and long wave ra- 
diant energy. Possession of this qual- 
ity means also that aluminum is char- 
acterized by low absorption of solar 
heat and low emissivity, or radiation, 
of long waves. 


PLEASE TURN TO NEXT PAGE = 








DESIGNING WITH ALUMINUM Continued 





In per cent, reflectivity plus ab- 
sorption, or reflectivity plus emis- 
sivity, equals 100. Although polished 
aluminum surfaces such as bright 
aluminum foil have the highest reflec- 
tivity, up to 95% or 97%, even aged 
mill finish aluminum sheet retains 
this property to a marked degree. 

The table below gives approximate 
values of these properties for alumi- 
num in comparison to some other 
surfaces: 





EMISSIVITY, ABSORPTION OF VARIOUS MATERIALS 





Long Wave Emissivity i %* Setar Absorption 
Radiation im &” (Short Wave 
Se.150 F 1000°F 


New = Aged sew) Aged] «Mew = Aged 





Transporent** 
' 


98 











| 
wlel..| 
i | i 





y is 100% minus volve listed 








ects about BY of sun's rays 


Reflectivity useful 
in varied ways 


Inasmuch as radiant heat is fre- 
quently the major source of the total 
heat load, examination of these val- 
ues shows why designers in various 
fields are making more use of alumi- 
num to solve different problems. 





It is obvious also how an aluminum 
roof makes a building cooler in sum- 
mer—it reflects a high percentage of 
the solar heat, and only a small per- 
centage of what is absorbed is re- 
radiated by long-wave emissivity to 
the interior—and why aluminum foil 
makes excellent reflective insulation, 
whether new and bright or old and 
dusty. 


Other ways in which the heat re- 
flective property is being used with 
substantial benefit include reflective 
shields behind radiant heaters, radi- 
ant heat baffles in residential furnaces 
and radiant heat shields to protect 
workers who must tend high-temper- 
ature industrial furnaces. 

Because of its low emissivity, a 
heating duct made of bare aluminum 
delivers more heat than other stand- 
ard types of duct construction. Com- 
prehensive tests (report available on 
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request) between 12-inch diameter 
round ducts approximately 100 feet 
long showed that a duct made of new 
aluminum gave a temperature drop 
of only 43° F., as compared with a 
61° drop for an asbestos paper cov- 
ered galvanized duct. 

It is possible, if so desired, to 
achieve directional radiation by 
painting or otherwise coating one 
side of aluminum and leaving the 
other side bare. When the metal is 
heated, the painted side will radiate 
heat but the bare side will emit little 
heat. 


Better vent and flue 
pipe of aluminum 


Use of aluminum in a double-wall 
construction, essentially an inner and 
outer pipe of aluminum sheet sepa- 
rated by a ventilated air space, has 
resulted in a highly efficient gas vent 
and flue pipe that fully meets Under- 
writers’ Laboratories, Inc., Type B 
requirements without restriction. 
The properties of aluminum as 
well as its design contribute to the 
value of this pipe. The inner pipe, 
being of small thermal mass (and of 
high conductivity, though that is of 
less importance), rises quickly to 
temperature when the gas appliance 
is turned on; it provides quick, strong 
draft, thorough removal of flue gases 
and elimination of condensation. 


Maximum insulation is provided 
by the low emissivity of both inner 
and outer pipes in conjunction with 
the insulative properties of the air 
space between them. The result is 
that this type of pipe keeps adjacent 
wood surfaces from exceeding 90° F. 
above room temperature, the UL 
limit, even when flue gas temperature 
is at the American Gas Association- 
permitted maximum of 550° F. In 
other words, aluminum makes pos- 





HOW ALUMINUM VENT PIPE WORKS 
2 


Inner pipe heats rapidly 

. Low emissivity of outside surfaces of 
both pipes provides minimum radiation 
Ventilated air space provides high in- 
sulation 
Inside surface of outer pipe reflects 
radiant heat 











sible a safer as well as a better oper- 
ating construction than other com- 
monly used materials. Other advan- 
tages from the use of aluminum are 
light weight with easier installation, 
durability through freedom from 
cracking or breaking, resistance to 
corrosive influences, and economy. 


Where heat flow occurs, 
investigate aluminum 


If heat transmission or reflection is 
involved in a design and application 
problem, it will pay to investigate the 
use of aluminum alloys. Along with 
high conductivity or reflectivity, 
other aluminum properties will pro- 
vide additiona! benefits. 


Kaiser Aluminum engineers ex- 
perienced in product design, develop- 
ment and fabrication will gladly as- 
sist you in getting the most from alu- 
minum’s unique combination of prop- 
erties. Call or write any Kaiser Alu- 
minum office, in principal cities. 
Kaiser Aluminum & Chemical Sales, 
Inc., Oakland 12, Calif. 





aiser Aluminum 


see our coteleg in 


9g Setting the pace . . . in growth, quality and service 
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Here’s a brake that has everything demanded of 
the most exacting service. Check over these valu- 
able features: 


NEW “CLOSE-COUPLED” COMPACTNESS char not only 
enables it to fit in limited space, as in machine tools 
and similar equipment, but also provides the rigidity 
and sturdiness to take the stress of constant sudden 
stoppage. 

TORQUE ADJUSTMENT FROM THE OUTSIDE OF THE CASE, 


TYPICAL APPLICATION — This roll-forming machine has to 
stop movement of the work exactly on ao layout line. The 
Elliott Crocker-Wheeler brake motor does the trick. 


PRACTICALLY NON-WEARING BRAKE ACTION, wich 
metal-to-metal contact of “Velvetouch” discs and 
stationary plates for greater friction, quicker stops, 
and entire immunity to heat, cold, dampness, fungi, 
oil or grease. 

QUICK-REMOVABLE WRAP-AROUND COVER enables 
inspection of all brake parts from the side of the 
brake. 

SUPERIOR MAGNET CONSTRUCTION, up to the highest 
Crocker-Wheeler standards. 


If you want a free-running brake that clamps down 
to an instantaneous dead-on-the-line stop when the 
power clicks off, this is it. 

The Elliott C-W brake can be supplied with Crocker- 
Wheeler integral motor. It is also available as a 
separate unit for mounting on double shaft extension 
NEMA standard D flange motors, frames 203-326 
or C face motors, frames 364-405. It needs no mount- 
ing brackets nor adapters. 


GET THE BRAKE MOTOR BULLETIN 


Ask your local Elliott field engineer, or 
write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 
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WIATURE 


oT LU 
yo for RIRCRAEY 


7 ANO wr RO AS 


wmportA 


A great aid to your 
miniaturization program 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
or semi-blackout 
dimmer types 


me b1800 eri MECHANICAL 


DIMMER 
No. 11-1930-621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


=i 58 £ 


AIR FORCE and BUREAU a AERONAUTICS 


MIL-L-7806 DRAWING MS-25010 


DIALCO No. TT-S! (Red filter-black top) 
or, No. TT-S1A, complete with No. 327 p 


ALSO MADE Ally 


with other filter colors 
and with light-emitting 
top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, ond 331. 
ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 


SAMPLES ON REQUEST —NO CHARGE 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 





mperi la 


ee a 


TRACING CLOTH 


with the 


VARIABLE 
SPEED DRIVE 


© Permanently lubricated 
© Your choice of 6 controls 
© Speeds up to 10,000 RPM 
© Nominal output .025 HP 


@ For further information 
about how 
Metron units con 
=) simplify your costly 
) speed changing 
roblems, write for 
wiletin 99. 


Model 3 B lever 
type control 


Design engineers ot Century Geophys- 
ical Corporation make use of the Met 
ron Variable Speed Changer to give 
them continuously adjustable chart 
speeds in their miniature oscillograph 
Century engineers find thot it is 
simpler and more economical to use 
Metron Miniature units as components 
thon to design and build their own 
Metron Variable Speed Chongers 
ore designed into countless products 
thet call for changes in speed. The 
units ore smoll—only 43/16" long — 
to fit minimum space. They ore smooth 
ond accurate in operation ond cover 
infinitely variable output speeds from 
5:1 step down thru 1: fe 1:5 step up. 


INSTRUMENT COMPANY 
444 LINCOLN ST., DENVER 9, COLO. 





Bower straight roller bearings 
carry maximum loads! 


TWO-LIP 
RACE 
INCREASES 
RIGIDITY— 
IMPROVES 
ROLL 
ALIGNMENT 





Examine the cutaway view of the Bower straight roller 
bearing, shown above. It is important to note particularly 
the two parallel lips made integral with the outer race. 
These lips or shoulders provide a rigid, durable construc- 
tion—keeping the rolls in proper alignment. 


Built of highest quality materials, Bower straight roller 
bearings have proved themselves capable of standing up 
day in and day out under maximum loads and the most 
rugged conditions—with virtually no maintenance whatso- 


ever. They are used extensively in such fields as auto- 





ROLLE R 
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BOW 


motive, earthmoving, farm equipment and heavy machine 
tool. For the aircraft industry, Bower builds straight 
roller bearings —especially designed for high-speed, high- 
temperature operation which are used by 
every producer of jet engines. 


virtually 


Whatever you manufacture, you'll build a better product 
with Bower roller bearings. Write to Bower today. A 
Bower engineer will give you full details of the omplete 
Bower line. 


BOWER ROLLER BEARING COMPANY e@ DETROIT 14, MICHIGAN 

















BEA RIEIAN G S$ 


A COMPLETE LINE 

OF TAPERED, STRAIGHT 
AND JOURNAL 

ROLLER BEARINGS 











how can l use 


HAN NA 


+ Lever 


cylinder power 77; 


tr regte 


Lever 


e | 
LL] ny A, 3rd CLASS LEVER 
STRAIGHT LINE 


] THRUST REDUCED 


machine tools mf * i: 2: 


equipment? 


MOTION MULTIPLIED 21 OIRECTIONS 


here ate basic 
Cylinder Powered 
MECHANICAL MOVEMENTS 
that can be put to work 


Ir YOU HAVE a push, pull, lift, press, 
clamp or control problem, Hanna Cylinder Power can be the 
answer. The mechanical movements here illustrated may suggest 
ways Hanna Cylinders can be used to simplify the actuation 
and control of machines or equipment and to replace or 
reduce munual effort. 


In the majority of cases, you can select a standard cylinder 
model to meet your specific requirements from the broad 
Hanna Hydraulic and Pneumatic lines. Regardless of whether 
“ ” “ me 4 POSITIVE POSITIONS 
you choose a “standard” or “special” the Hanna label By owith two crunoens 7 
assures you of quality developed through fifty years of sen nee oa temnoNT aL 
concentration on cylinders and their control valves! 


‘X SEND FOR FREE BULLETIN 255 


‘Cylinder Power in Action” is described 
y) in new Bulletin 255. Write for it today 


Hanna Engineering Works 


1763 ELSTON AVE. «+¢ CHICAGO 22, ILL. 





HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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RIGHT ANGLE 
Roller Ends, precisely squore 
to avoid end-rub, oscillation 
and side-shock. 


RIGHT ANGLE 
ACCURATE PARALLELISM between the rollers Bearing Surfaces with poral- 


and the matched thrust plates is repeated in mae et meee Sy. Sven: 
ering right-line rolling. 
the parallelism between the separator slots 
@ RIGHT ANGLE 
and the rollers themselves—all adding up to 


- 3 ] Separator Slots accu- 
quietness, equalized wear and longer life. Serr) rately machined to pre- 











PARALLELISM 





vent roller skew, slide 
and uneven wear. 


Held to extremely close limits of parallelism, every roller—every race—every 
thrust plate in a Rollway Bearing is an engineering masterpiece of matched preci- 
sion and right-angle trueness. As a vesult, friction losses are low—load capacity and 
service life high. 


Rollway Radial and Thrust Bearings offer the widest selection in types and 
sizes, available for quick replacement through authorized distributors. Consult 
your Classified phone directory under BEARINGS. 


Our engineers are available without cost or obligation to assist 
you in selecting the correct Rollway Bearing for your needs 
Call your nearest Rollway sales office. 


SALES OFFICES | 
Syracuse Houston 
Cleveland Chicago 


Detroit Philadelphia ' 
Boston Toronto R FE iy B | N G S 


Pittsburgh Los Angeles 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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. . « These Johns-Manville Custom-Moulded 
Packing cups increase piston efficiency 
... Save space... save power... serve longer 














a | 


TYPEA. The Type “A’’ J-M Moulded 
Packing Cup is the “standard” for use on 
the pistons of pumps and on various 
hydraulic and pneumatic mechanisms. The 
lip forms a tight seal under discharge 
pressure, but relaxes on the reverse stroke, 
reducing frictior and conserving power. 


TvPé 8B... This type of cup is essentially 
the same as Type A, except that the leading 
edge of the lip is square instead cf beveled. 
Thisconstruction providesgreater strength 
where the lip may be exposed to distortion 
or excessive wear due to openings in 
cylinder walls 











Johns-Manville Moulded Packing 
Cups can help you improve piston 
designs. They provide a highly effi- 
cient seal... improve equipment per- 
formance ... lower operating and 
maintenance costs. These custom- 
made packings are extensively used 
on all types of slow moving pistons 
and rams operating under high or 
low pressures and temperatures. 


Johns-Manville Moulded Packing 
Cups may be used on practically all 
air or hydraulic-operated cylinders. 
For instance, those which are in such 
equipment as reciprocating pumps, 
hydraulic jacks and presses, pneu- 
matic chucks, governors, lift trucks, 
grease guns, valves, drilling and bor- 
ing machinery . . . or on any other 


equipment where efficient piston de- 
sign is essential. 

You have your choice of a number 
of styles and compositions of these 
precision-moulded cups to meet tem- 
peratures and pressures encountered 
in hydraulically operated equipment. 
Types “A” and “B,” shown here, are 
most widely used on inside-packed 
pistons with the outside edge or lip 
contacting the cylinder wall or liner. 
Other types are available, however, 
for other services. 

If you would like more information 
on these or other types of Johns-Man- 
ville Custom-Made Piston Packings, 
get in touch with your Johns-Manville 
Packings Distributor, or write Johns- 
Manville, Box 60, New York 16,N. Y. 


3] _Johns-Manville PACKINGS & GASKETS 


—ee PROD YU 
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Through Advanced Casting Techniques, 
We Help Our Customers to Better Serve 
Their Customers. 


Bronze collector rings, like these, are impor- 
tant power transmission factors in electric 
motors—such as those produced by Century 
Electric Cornpany, S:. Louis, Missouri. Making 
high speed revolutions with the armature, col- 
lector rings must be perfect, as sand inclusions, 
pits, or other flaws cause arcing, with subse- 
quent loss of motor power. 

Century Electric Company, leading manufac- 
turer of quality electric motors, generators, 
and related equipment, was aware of National 
Bearing Division’s outstanding reputation for 
quality copper-base castings, using advanced 
foundry techniques and mass production. 

Century was confident we could produce, 
as specified, flawless bronze collector rings for 
use in their products. 

And their confidence was justified. 


Our modern, centrifugal, permanent mold 
technique enables us to exactly meet Century 
Electric's specifications. This advanced foundry 
method eliminates sand m »ids for castings such 
as these. The bronze is tough and dense, and 
rings are cast Close to size, minimizing machin- 
ing. And Century enjoys dollar savings through 
our production-run economies. 


Most important to them, however, is the 
fact that they are now providing their cus- 
tomers with equipment that includes collector 
rings of the highest quality. 


If your product requires precision-cast 
bronze or other copper-base components, it 
will pay you to investigate National Bearing 
Division. We produce copper-base castings, 
large or small, with or without machining. 
And our production-run economies will prob- 
ably save you money. 

Write National Bearing Division for full 
information and your copy of our catalog. 


NATIONAL BEARING DIVISION 


49327 Monchester Avenwe + St. Leen 10, Me. 
PLANTS IN; ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO PORTSMOUTH, VA. ¢ ST. PAUL. MINN. @ CHICAGO, tit. 
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hardened — 


ONE CUSTOMER SHOWED US BY: 


Taking a section Making it into a Then cutting metal with it 
from an OK bedway “tool bit’’ (1045 cold rolled steel) 


The Gisholt Machine Co., Madison, Wisconsin, who use 
Ohio Knife bedways exclusively on their ram and saddle 
type Turret Lathes, made the above dramatic test for one of 
their customers. RESULT—another sale of a famous Gisholt 
Turret Lathe. 


This super uniform hardness on the wear surfaces to a depth 
of 3/16” (64-66 Rockwell “C’’) is the reason why more and 
more OK ways, gibs, races, etc., are being specified on new 
equipment and used as replacements where former parts have 
tailed. OK ways are practically wear proof assuring constant 
accuracy throughout the life of your machine. Enjoy with many 
prominent machine tool builders and users, the long wearing, 
supreme accuracy, super hardness of OK ways. Many sizes, 
shapes, etc., available, or made to your specifications. 


OK wear strips are now available in welded Ampco bronze. 
(Reg. U. S. Pot. Office by Ampco Metal Inc.) 


Manvfacturers for the Metal Working Industry of: 


SLITTER KNIVES © SHEAR BLADES ©¢ ROTARY SHEAR KNIVES 
HARDENED SPACERS © HARDENED WAYS « GIBS 
BALLRACES © BRONZEWAYS oe 


Write for comprehensive Bulletin to Dept. B 


CINCINNATI 23, OHIO 
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If you haven’t had a chance to investigate this versatile line 
of motors regularly used by an outstanding list of machinery 
manufacturers, it would be well worth your while to learn 
about the many advantages of using Doerr Motors. Special 
features and modifications of all types can be furnished, as 
well as a complete line of standard NEMA ratings. Write 
today for more information on DOERR MOTORS. 


Pump motor with special machined face mounting and stainless 


steel shaft with threads and Woodruff keyway 


Electric Motors from 1/30 to 5 hp. Standard, or designed to your specification. 


DOERR ELECTRIC CORPORATION, Cedarburg, Wisconsin Dept. PE 


Please send your new builetin on electric motors, 
without obligation. 


YOU GET WITH : 
“ost Electric Corporation Name Tn 


COMPANY 


Doerr! CEDARBURG, WISCONSIN ae 


‘ City ZONE STate a 


aera acre ae ee Oe Oe eee area cae ee Te ee rr er 
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The Black & Decker Mfg. Co. 
Resilient pad for power sanding 
wheel; Molded cellular rubber 


Automatic Products Co. 
Insulating and condensation 
inhibiting valve cover; 


Bendix Aviation Corp. 
Carburetor float; 
Metal insert molded in hard 
non-interconnecting cellular rubber 


Molded cellular rubber 


Fisher Body Corp. 
Arm rest cushion; 
Molded cellular rubber 


York Corporation 
Air seal for air conditioning unit; 


\ General Motors Corp. 


Base weather seal, truck marker 
light; Molded cellular rubber 


Die-cut cellular rubber 


Sanberg Company 
Iron lung comfort cushion; 
Cellular rubber, special soft 


A. C. Gilbert Co. 
Electric hand vibrator cushion; 
Molded cellular rubber 


With Spongex cellular rubber these manufacturers have 
found that their products achieve either better perform 


ance, lower production costs or a combination of both 


Mack Mfg. Corp. Clutch pedal weather seal; 
Molded cellular rubber 


Frigidaire Division, 
General Motors Corp. 
Solenoid valve insulator; 
Molded cellular rubber 


Perhaps some form of Spongex cellular rubber can solve 


a product problem for you. We would be glad to hear from 


you. Write for further information 





SPONGEX == 


THE SPONGE RUBBER PRODUCTS COMPANY 
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for cushioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 


sealing, weatherstripping and dust proofing 








602 Derby Place, Shelton, Conn. 
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welded tubing may doit] “— 


e@With welded tubing you can cut weight If you’re interested in weight saving 
without sacrificing strength. That’s because (and dollar saving), write Brainard Steel 
—for a given strength in all directions—a Division, Dept. GG-6, Griswold Street, 
tubular shape weighs less than any other Warren, Ohio. An integrated producer; 


structural section. offices throughout the U. S. 


WELDED STEEL TUBING 


STEEL DIVISION 
SHARON STEEL- CORPORATION 
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do a better 
Bundyweld. 

Let us tell 
facilities. 
us show you 








FROM -242 Binaly Stele book 
TO 74 a desigrird tmaginilion- 





REMARAS Need tubing that will 


job for you? Look into 

Need fabricated tubing parts? 
you about Bundy's unmatched 
Need engineering help? Let 
what we can do. 


today for catalog or for help in 


developing your idea for a tubing 
application. 


BUNDY TUBING CO., 








Bundyweld Tubing 


® 


DOUBLE-WALLED FROM A SINGLE STRIP 


DETROIT 14, MICH. 


ae = 


pie en 


cag coe 
Pee anid 
tee — Fs 


en | 


Lightweight 
Machines easily 
Takes plastic coating 
Scale-free 

Bright and clean 

No inside bead 
Uniform 1.D., O.D. 


Leakproof 

High thermal conductivity 
High bursting point 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 








WHY BUNDYWELD [S$ BETTER TUBING 


<a 

Ss . aS 
ers CS 

‘ 10 /g 0.0. 9) 


S38 Sas | igo | 


Bundyweld starts as continuously rolled passed through a fur- 
a single strip of twice around later- nace. Copper coat- 
copper-coated steel. ally into a tube of ing fuses with steel. 
Then it's . . uniformthickness,and Result... 

Bundy Tubing Distributers and R ves: Cambr 
Chattonooge | Bonk Bidg. “+ — adr + — mateney 
Rutan & Co. 1717 Sansom St. 


o. 3333 W. 47th Placee 


Bundy weld, 
wolled and brazed 

through 360° of wall 

contact. 

42, Mass: Austin-Hastings Co., Inc., my Binney St. . ¢ 


isco 10, Calif: Pacific Metals Co., Ltd., 3100 19th St. 


a - 

NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
afford a smoother 
joint, absence of bead 
ond less chance for 
any leakage. 


5 10 %” 6.0. 


2, Tenn.: Peirson-Deokins Co., 823-824 
New Jersey: . 8. Murray Co., Inc., Post Office Box 476 © Philodelphio 3, Penn. 
4 Wosh.: Eagle Metals Co., 4755 First Ave. South 


Seattle 
Toronte 5, Onterio, Coneda: Alloy Metal sant itd, ate Fleet St., E.¢ Bundyweld nickel end Mone! tubing is ote by distributors of nickel and nickel alloys in principal cities. 
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Cutaway view of aon Ortman Miller Machine Co. Standard Hydraulic Cylinder showing PARKER O-rings 


Specify PARKER O-rings 
for economical, leakproof seals 


For sealing in a hydraulic cylinder ... or for what- 


THIS IS IT ever service you need them, you can get PARKER 


Q-rings, molded of expertly formulated synthetic 


rubber compounds, that will provide long, trouble- 
free sealing life. That means they are economical 
to use. They're economical, too, because they re- 
quire no complicated design . . . just a simple 
groove, usually saving space and weight. 
PARKER makes all standard O-rings for fuel, 
hydraulic and engine oil services as well as special- 
service O-rings. Ask your PARKER O-ring Dis- 
tributor for Catalog 5100, or write The PARKER 
Appliance Co., 17325 Euclid Ave., Cleveland 12, O. 


Cross section drawing 


of O-ring in groove, 
sealing under pressure. 


TUBE FITTINGS * VALVES + O-RINGS 


Plants in Cleveland « Los Angeles + Eaton, Ohio + Berea, Ky. 
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Jf, O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


AKRON, O. 

8. W. Rogers Co. 

850 So. High St., Akron 9, Obie 
BOSTON, Mass 

Irving B. Moore Corp 

65 High Street, Boston, Moss 
BUFFALO, N. Y 

Hercules Gasket & Rubber Co 

327 Washington St., Buffalo 3, N. Y 
CHICAGO, Ill. 

Air Associotes, inc 

5315 W. 63rd St., Chicago 38, It 

Shields Rubber Co 

108 N. Clinton St., Chicago 6, I! 
CLEVELAND, O 

Cleveland Ball Bearing Co 

3865 Carnegie Ave., Cleveland, Obie 

Neff-Perkins Co 

2130 St. Clair Ave., Cleveland 14, Ohie 
DALLAS, Tex 

Air Associates, Inc 

3214 Love Field Dr., Dalias 9, tex 

Metal Goods Corp 

6211 Cedor Springs Rd., Dollas 9, Tex 
DAYTON, Ohio 

J. N. Fauver Co 

1534 Keystone Ave., Dayton 10, Ohio 
DENVER, Colo 

Metal Goods Corp 

2425 Walnut St., Denver 2, Cole 
DETROIT, Mich 

J. N. Fauver Co 

49 West Hancock St., Detroit 1, Mich 
FORT WORTH, Tex 

Adco Industries 

3414 Comp Bowie Bivd 

Fort Worth 7, Tex 
HOUSTON, Tex 

Metal Goods Corp 

711 Milby St., Houston 3, Tex 
INDIANAPOLIS, Ind 

Korhumel Steel & Aluminum Co 

3562 Shelby St., indianapolis, ind 
KANSAS CITY, Mo. 

Metal Goods Corp 

1300 Burlington Ave 

N. Kensos City 16, Mo 
KNOXVILLE, Tenn 

Leiwart Engineering Co 

412 E. 5th Ave., Knoxville 5, Tenn. 
10$ ANGELES, Calif 

Aero Bolt & Screw Co., Inc 

1071 Arbor Vitoe Ave 

Inglewood, Calif 

Synthetic Rubber Products Co. 

1538 South Eastern Ave 

Los Angeles 22, Catif 
MIAMI, Fla. 

Air Associates, Inc. 

inte national Airport, Miami, Fie. 
MILWAUKEE, Wis. 

Allrubber Products & Supply Co 

612 So. Second St., Milwoukee 4, Wis. 
MINNEAPOLIS, Minn 

Van Dusen Aircraft Supplies, inc 

2004 Lyndale Ave., South 

Minneapolis 5, Minn 
NEW YORK, N. Y 

Durham Aircraft Service, inc 

56-15 Northern Bivd., Woodside, N. Y 

Nielsen Hydraulic Equipment, inc 

298 Lofayette St., New York 12, N. Y 
PHILADELPHIA, Po 

Goodyear Supply Co 

1506 Latimer St., Philadelphia, Pa 
PORTLAND, Ore. 

Hydraulic Power Equipment Co 

2316 N. W. Sovier St., Portiond 10, Ore 
ST. LOUIS, Mo. 

Metal Goods Corp 

5239 Brown Ave., St. Lovis 15, Me 
TULSA, Okla 

Metal Goods Corp 

302 North Boston, Tulsa 3, Okla 
WICHITA, Kan. 

Stendard Products, inc 

650 E. Gilbert, Wichite 11, Ken 
CANADA 

Railway & Power Engineering Corp., Lid 





y “| haven't met 
a man yet who 
isn’t impressed 


by the 


COPYFLEX 


story...” 


r 


says Frank Holt, 
Bruning Drafting Room Specialist 


“Everybody knows onerating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 


MODEL 93 COPYFLEX MACHINE 
T enames BRUNING compan, tee., Dost. P63 
4700 Montrose Ave., Chicago 41, II! 


Pleose hove o Drafting Room Specialist col! | 


CO Send me free booklet on COPYFLEX 93 | 
( Show me COPYFLEX in action (no obligation). | 
Nome... 

Compony 

Street 


City ee le 


Pee ee eo ee ee 
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wm axe. OFFICES IN PRINCIPAL CITIES sy 


wa 


“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Ho!t can take 
care of every drafting room require- 
ment. They give “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

® Tracing Paper and Cloths 

® Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

® Sensitized Papers, Cloths, Films 

® Electric Erasers 

© Complete Line of Drafting 
Supplies and Equipment 


BRUNING 


ed MM ee 


Kaiser Aluminum 
DISTRIBUTORS 


ATLANTA, Ga., Alpine 4885 
Morrison-Drabner Steel Co.. Inc 


BALTIMORE, Md., Peabody 7300 
Hill-Chase Stee! Company of Maryland 
Asheboro, N.C.: Phone 5200 
Richmond, Va.: Phone 7-4573 
Roanoke, Va.: Phone 2-7740 

BEAUMONT, Tex., Phone 4-2641 
Standard Brass & Mfg. Co. 

CHICAGO METROPOLITAN AREA 
Korhumel Stee! & Aluminum Company 
Evanston, til.: Ambassador 2-6700 
Fullerton Steel & Wire Co. 

Merrimac 7-2700 

CINCINNATI, Ohio, Wabash 4480, 4481 
Morrison-Drabner Steel Co.. Inc. 

CLEVELAND, Ohio 
Nottingham Stee! Company. Atiantic 1-5100 
Copper & Brass Sales, Inc., Endicott 1-6757 

DALLAS, Tex. 

Delta Metals, Inc., Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 


DAVENPORT, lowa, Phone 3-1895 
Nichols Wire & Aluminum Co. 


DETROIT, Mich. 
Copper & Brass Sales, Inc., Lorain 7-3380 
HONOLULU, T.H., Phone 5-254! 
Permanente Cement Go 


HOUSTON, Tex. 
Standard Brass & Mfg. Co.. Preston 1123 
Earle M. Jorgensen Co., Orchard 162! 


INDIANAPOLIS, Ind. 
F. H. Langsenkamp Company 
imperial 4321 
Korhumel Steel & Aluminum Company 
Idiewood 0424 

KANSAS CITY, Mo.,. Victor 1041 
industrial Metals, Inc. 


LOS ANGELES, Calif 
Eureka Metals Supply Company 
Mutual 7286 
Earle M. Jorgensen Co., Lucas 028! 
Reliance Stee! Company, Adams 3-3193 
MILWAUKEE, Wis., Evergreen 4-6000 
Korhumei Steel & Aluminum Corp. 
of Wisconsin 
MINNEAPOLIS, Minn 
Korhumel Stee! & Aluminum Company 
Gladstone 5943, Prior 4030 
NEW ORLEANS, La 
Orleans Stee! Products Co., Inc 
Raymond 2116 
Standard Brass & Mfg. Co., Aud. 1353 
NEW YORK METROPOLITAN AREA 
A. R. Purdy Co.. Inc. 
Lyndhurst: Rutherford 2-8100 
New York: Chelsea 3-4455 
Newark: Humboldt 2-5566 
OAKLAND, Calif 
Giimore Stee! & Supply Company 
Glencourt 1-1630 
Earie M. Jorgensen Co., Higate 4-2030 
OMAHA, Nebr... Atiantic 1830 
Gate City Steel Works 
ORLANDO, Fia., Phone 7124 
Robinson Bros., Inc. 
PHILADELPHIA, Penna., Delaware 6-5400 
Hill-Chase & Company, Inc. 
Allentown: Allentown 28077 
York: York 5790 
PHOENIX, Ariz., Phone 8-533! 
Arizona Hardware Co., Inc. 
PITTSBURGH, Penna., Hemiock 1-5803 
Follansbee Metal Warehouses 
PORT ARTHUR, Tex., Phone 5-9377 
Standard Brass & Mfg. Co. 
PORTLAND, Ore., Tuxedo 520! 
Eagle Metals Inc, of Oregon 
SAN FRANCISCO, Calif., Klondike 2-0511 
Gilmore Steel & Supply Company 
SEATTLE. Wash., Lander 9974 
Eagle Metals Company 
SHREVEPORT, La., Phone 2-9483 
Standard Brass & Mfg. Co. 
SPOKANE, Wash., Madison 2419 
Eagle Metals Company 


ST. LOUIS, Mo., Lucas 0051-2-3 
Industrial Metals, Inc. 


SYRACUSE, N. Y., Syracuse 72-6677 
A. R. Purdy Co., Inc. 


WICHITA, Kans., Phone 7-1208, 7-1209 
General Metals Incorporated 


WORCESTER, Mass.. Worcester 7-452! 
Merri!!! Aluminum Corporation 
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Figure what he means to you 


Wien you add up the many services 
offered to you by your Kaiser Alumi- 
num Distributor, it’s easy to see why he 
is an important part of your business. 


Regardless of market conditions or 
the size of your order, he gives you in- 
terested, personal attention. His spe- 
cialized knowledge, backed by years of 
experience, is at your disposal. 

He keeps himself —and you—up-to- 
date on new developments. He closely 
follows changing government require- 
ments to assist you in obtaining sub- 


contract work. 

When you need metal for emergen- 
cies, or for experimental work, he helps 
you obtain supplies. 

And he probably will be able to sup- 
ply you with the aluminum you need. 
That’s because Kaiser Aluminum al- 
ready has greatly expanded its produc- 
tion to make more aluminum available 
—and will soon have increased its pro- 
duction capacity 137%! 

See your Kaiser Aluminum Distrib- 
utor often. 


@ = Your nearest Kaiser Aluminum distributor is listed at the left. Call him TODAY. 


Kaiser Aluminum 


Setting the pace... in growth, quality and service 


PRODUCERS OF: Sheet + Coil + Plate + Pig 


* Ingot + Billet + Foil + 


Electrical Conductor 


Residential Siding * Corrugated Form and Industrial Roofing * Shade Screening * Rod, Wire & Bor 


Screw Machine Stock * Forging Stock «+ 
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Rivet Wire « 


Roll-Formed Shapes «+ Extrusions 


HERE'S HOW 
YOUR DISTRIBUTOR 
HELPS YOU: 


aia . hy 
SMALLER SPACE REQUIREMENTS — 
Small lot purchases mean less space 
is needed to house raw materials. 
Result: you can devote more space 
to profitable production. 


sus "8a BOUE 
ie “8 


LOWER COSTS—Specialization of 
warehouse plant and handling equip- 
ment permits deliveries at lower cost 
at machine side, cuts stock keeping 
and accounting costs. 


LOWER RAW MATERIAL INVESTMENT — 
Slit, sheared, or sawed stocks to fit 
every production demand can be de- 
livered to you daily. Eliminates ex- 
pense of idle or obsolete inventory. 


MORE VERSATILE INVENTORY — Large 
stocks maintained by your ware- 
house distributor give you the op- 
portunity to select from a complete 
range of alloys and forms 
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The beaver's building skill captures the imagination of 
engineers and naturalists alike. This industrious animal is 
undoubtedly the ‘“‘woodland's greatest hydraulic engineer” 
In constructing dams and lodges, he cuts down small trees, 
dragging them into the water. Stripped of bark, these sticks 
and poles are shoved endwise into the dam or lodge structure. 
Stones are pushed or carried to the site and wedged into 
place, while mud is scooped up from the pond bottom and 
placed in crevices much like mortar. Beaver dams may be 
from 30 to 80 feet wide, and usually are strong enough to 
walk across. Lodges—often 20 feet in diameter—are built of 
interlocked sticks, stones and mud. This watertight con- 
struction may actually be the forerunner of modern reinforced 


concrete —another lesson man has learned from nature. 





WOODLAND’S GREATEST HYDRAULIC ENGINEER 


Many products have design features requiring a hydraulic seal with special properties in addition 
to close tolerances and extreme uniformity. If yours is such a product, you'll want to know more 
about injection molded Minnesota O-Rings. Available in numerous compounds of natural or 
synthetic rubber, Minnesota O-Rings have great tensile strength, extreme capacity for pressure, 
and high resistance to compression set, abrasion, and oil swelling. Check these examples of success- 
ful installations in air, gas, and hydraulic systems: dispensing mechanisms . . . hydraulic rams and 
valves .. . air cylinders . . . remote control mechanisms . . . spraying equipment . . . gasoline and 
steam engines . . . and water pumps. Minnesota O-Rings are the choice of industries leading engi- 


neers and product designers. For prompt analysis and quotation on your requirements, send us 
your blue prints or specifications. 





Minnesota Rubber’s exciusive injection molding process 
produces O-Rings and other small rubber parts to meet 
extreme uniformity and tolerance requirements .. . 
and at low average prices. Send for bulletin on injection 
molded Minnesota O-Rings. 





QRS MINNESOTA RUBBER & GASKET CO. 


3630 Wooddale Ave. . Minneapolis 16, Minn. Phone WHittier 6511 
AFFIUATED WITH MINNESOTA SILICONE RUBBER CO. OFFICES IN PRINCIPAL CITIES 
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Always searching for ways to further increase passenger 
safety, Greyhound Lines selected Vickers Hydraulic Power 
Steering for the 400 new Model PD-4104 GM Coaches 
recently purchased. 

Vickers Hydraulic Power Steering prevents the possible 
loss of driver control when a vehicle is forced off the 
pavement onto a soft shoulder ... or when a front tire blows 
out. Extra steering power and quick maneuverability are 
always available for emergency conditions. 

The Vickers System absorbs all road shock and transmits 
it to the vehicle frame ... there can be no kick-back at the 


~~ 


TeKERS hydraulic. 
POWER STEERING 


is Effortless 
Positive and Shockless 


Greyhound Specufied 


ICKERS$ HYDRAULIC POWER STEERING 


on 400 New Coaches 


steering wheel. The driver supplies only enough effort to 
slightly move a servo valve . . . fatigue is thus greatly 
reduced and the driver is more alert. 

Only minor alterations are usually required to incorporate 
Vickers Hydraulic Power Steering in new and existing vehicle 
designs. For further information, ask for new Bulletin M-5104. 


V ICKER$ incorporated 


1454 CAKMAN BLVD. + DETROIT 32, MICH, 
Application Engineering Offices: ATLANTA . CHICAGO (Metropoliten) 
CINCINNATI « CLEVELAND « DETROIT » HOUSTON + LOS ANGELES (Metropolitan) 
NEW YORK (Metropolite;) «¢ PHILADELPHIA «+ PITTSBURGH «+ ROCHASTER 
WOCKFORD « SEATTLE * TULSA ¢ WASHINGTON « WORCESTER 


Vickers Hydraulic Power Steering 
Booster does the actual work of 
steering 


Engine-driven Vickers Vane Pump (with integral 
volume control and relief valves, and oi! reservoir) 
supplies power for steering. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Originated by Shafer over 3 
ConCaVex is still 
ahead" 


roller type bearings 


decades ago 
the “years design in 
It has met 
all challenges—shown all- in 


dustry what the words “‘anti 


friction-efficiency'’ really means! 
This basically superior ConCaVex 
design combines in one bearing 
the distinct structural and opera- 
tional advantages of both ball 
type 
stalled in your product or your 


ond roller bearings. In- 
plant equipment Shafer ConCa- 
Vex Bearings will improve your 
ability to produce a quality prod- 
uct miore efficiently at less cost 
Ask for full 


engineering assistance 


information and 
No ob 
ligation 


SHAFER BEARING CORPORATION 
80! BURLINGTON AVENUE 
Downers Grove, Ill 


SHAFER 


\ 


SELF-ALIGNING 
ROLLER BEARINGS 


INDUSTRIAL *© AIRCRAFT 





DESIGN 


Gives YOU 
BEARINGS THAT 


FOR FARM AND INDUSTRY 


£4 P 
Lf 
WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
hove given us the “know how" — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 


BRING IT to CUYAHOGA! 
vou y l 


a 
i 
: ay 


; 
t 


ren 


! 


CUYAHOGA’S ENGINEERS and DE- 
SIGNERS are turning out new ideas 
every day for leading manufacturers 
ef aircraft, automobiles, appliances, 
toys, novelties, etc 


If you have a problem involving the 
use of flat steel parts, springs, forms, 
assemblies or stampings, contact your 
Cuyahoga representative or write 
direct. Our design service is available 
at no cost 


The CUYAHOGA SPRING @ 


SUBSIDIARY OF THE BARIUM STEEL CORP 


10254 BEREA RQAD ° 


CLEVELAND 2 OHID 


- 
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Schrader presents a complete NEW LINE 
Of 4-Way Valves i, 


3320 F—'4""" 3320 H—"%"’ 3320 P—'4" 


Bits oS 


3321 F— 36” 3321 H— se” 3321 P—%e" 


3320 S—'4" 


ie 
| 


FOOT OPERATED HAND OPERATED PILOT OPERATED eta el Med 7412) 
Feature light foot action Feature light snap on Especially desirable for Available for 110, 220 
—con be operated oll and off action for fast, remote control applico- or 440 volt AC 
day without fatigue. accurate control tions. . 


These new Schrader Valves are primarily designed for operation of 
Double-Acting Cylinders. Their simplified design and construction of 
long-lasting metals assure reliable, long service with minimum mainte- 
nance. Can be serviced without removal from airlines. Available in the 
popular sizes %, ¥s, 42 and * N.P.T., they are produced for flow capacities 
from 160 to 425 cubic feet of free air per minute at 100 psi inlet pressure. 
They demonstrate again Schrader’s leadership in compressed air equip- 
ment. For full details, write—or fill out and mail the coupon below. 


products 
ate v S Par ons Mail This Coupon Today 


control the air 


A. SCHRADER’S SON 

Division of Scovill Manufacturing Company, Incorporated 
Air Cylinders © Operating Valves ° 477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. U-4A 
Press & Shear Controls * Air Ejection | Please send me full details on your new line of 4-Way Valves 
Sets * Blow Guns ® Air Line Couplers * 
Air Hose & Fittings * Hose Reels * Pres- 
sure Regulators & Oilers * Air Strainers Company 


* Hydrawlic Gauges * Uniflare Tube Address 


PR einen Title 


Fittings 
State 
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mayee its “EFFICIENCY QUOTIENT necos THE LFT 
AETNA ANTI-FRICTION PRODUCTS CAN GIVE 


Throughout industry you'll find Aetna precision bearings 
and parts improving the efficiency and serviceability of 
today’s products and the machines that make them... and 
contributing to the developments of tomorrow. 

As a result of Aetna’s faculty of solving the sort of anti- 
friction problems that “‘couldn’t be solved” manufacturers 
have often realized startling economies or licked :ough 
merchandising problems that stymied sales. 

Tell us about YOUR “tough” bearing or parts problems. 
It’s a pretty certain bet that our engineers will be ready 
with the right answers—at the right prices—for our vast 
pool of tools and dies, acquired in creating more than 2000 
“specials”’ for industry, usually enables us to meet unique 
requirements without the expense of new tooling. Just state 
your problem, send your prints or ask that a nearby rep- Stondord ond Specio! Ball Thrust 


: ° , ' ‘ : Bearings @ Angulor Contact Boll 
resentative drop in. No obligation. Beorings @ Special Roller Bearings 


@ Boll Retainers @ Hardened and 
Ground Washers @ Sleeves @ Bush- 
ings @ Miscellaneous Precision Parts. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 Schubert Avenue . Chicago 39, Illinois 


BRANCH OFFICES COAST-TO-COAST: @ Albany @ Atlanta @ Auburn @ Baltimore @ Binghamton @ Birmingham @ Boston © Bridgeport @ Buffalo @ Charlotte © Chicago 
@ Cincinnati @ Cleveland @ Denver @ Detroit @ Hartford © “ouston @ Jacksonville @ Los Angeles @ Newark @ New York ©® Niagora Falls @ Philadelphia @ Pittsburgh « 
Providence @ Richmond @ Rochester @ Son Francisco @ Sect > © Syracuse @ Trenton © Utica @© Waterbury © Worcester. See your classified ‘phone directory for addresses 
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first in: the fila 
HYDRAULIC 
HOSE ASSEMBLIES 


for the best performance, 
for long life and satisfac- 


ae op 


HOSE ASSEMBLIES 


ete eee b eel = 


ae o>» * "ended 7 
tion—all along the line— : : : se e, 


- 
end} " 
a; eet 


from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 


“No Push Beam” Hydraulic Controlled Bulldozer ~ , 


Hydraulic control drops blade 13°’ below ground; lifts pA 
blade 37" above ground level. With hydraulic control gf 
set to “hold” —bliade tilting, dropping, lifting are auto- a 
matically corrected to maintain uniform level of cut Ath. 


> 


= 


<*> 


Eastman 1°’ hydraulic hose 

" . and coupling assemblies 
‘i Fees . ee Pa wy Oey deliver 900 psi to double 
3 = : os acting cylinders; provide 
positive blade action ond 


more powerful bite. 


Soli ¢ Male 


il! Male 


Swivel Female 


STRAIGHT AND 
ANGLED ADAPTER 
UNIONS 


Straight Male 


90° Male 


for free catalog 102 
on Eastman Hose Coup- 
lings ond Bulletins 2318 
& 2328 on Straight ond 
Angled Adapter Unions. 


When The Baker Mfg. Co., Springfield, 
Illinois, pioneered the first completely 
hydraulic controlled bulldozer in 1926, 
they turned to the Eastman Mfg. Co., of 
Manitowoc, Wis., who was pioneering 
in the field of hydraulic hose assemblies 
at the same time ! 


Then, as now—all through these years— 
Baker bulldozers have been equipped 
with Eastman Hydraulic Hose Assem- 
blies exclusively, giving service in accord 
with the high standards that have made 
both Baker and Eastman leaders in their 
respective fields. 

The enviable reputation of Baker 
“Dozers” is based upon their advanced 
engineering, plus their durability, versa- 


tility and maneuverability. A recent ad- 
dition to their dozer line is the revolu- 
tionary “No Push Beam” design which 
provides unequaled maneuverability and 
floatation through a combination of 
unique mechanical linkage and hydraulic 
Suspension. 

Positive, dependable power is deliv- 
ered to these controls through Eastman 
wire braided hydraulic hose, ranging 
from 4" to 2’’... carrying pressures up 
to 900 Ibs. psi. Leakproof hydraulic 
couplings form the vital connecting links 

. another example of Eastman's lead- 
ing role in "Safeguarding Industry's Life- 
lines of Mobile Power.” Look to Eastman 


for leadership in this field. 


MANUFACTURING COMPANY 
Since 1914 
Dept. PE6, Meniteowec, Wisconsin 





FOR POWER 
CONTROL DESIGNS 


Uncqualed for accurate con- 
trol of intermittent machinc 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 


A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 





MEYERCORD 
Mangplede VECALS 


FOR EVERY SURFACE AND FINISH 


Meyercord Decal Engineers and Designers 
Can Help You Lick that Tough Problem 
-.. and at LOWER COST, TOO! 


If you want to ADVERTISE . INSTRUCT . or IDEN- 
TIFY on any surface from smooth, non-porous plastics to 
rough, pebbly materials, Meyercord engineers will come up 
with the answer in a hurry. We dipped into our recent orders 
and highlight below a few ‘case histories’ where Meyercord 
Decals have been engineered for extremely difficult conditions: 


AIRCRAFT INDUSTRY 


Meyercord engineers, work- 
ing closely with industry en- 
gineering departments, devel- 
oped a special indentification 
decal capable of withstanding 
Jet temperatures to 900° as 
well as the effects of aeromatic 
fuels and hydraulic fluids. 


ELECTRONICS INDUSTRY 


A leading electronics manu- 
facturer required a schematic 
diagram which could be fold- 
ed compactly and placed in- 
side communication sets. 
Meyercord solved the prob- 
lem with a special decal ap- 
plied to nylon fabric. 


PLASTICS INDUSTRY 


A Kansas City plastics manu- 
facturer wanted a series of 
decals showing miniature gas- 
oline pumps for application 
to plastic salt and pepper 
shakers. Meyercord produced 
a special transfer that meets 
the customer's requirements. 


HOME APPLIANCES 


To reduce manufacturing costs 
without sacrificing quality, 
Meyercord engineers devel- 
oped a new type of open-letter 
decal providing high color 
and dramatic effect—at less 
than one third the cost of dis- 
carded metal name plates. 


. HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical 
Experienced engineers will be giad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request 


Write for MEYERCORD DECAL 
NAMEPLATE MANUAL and 
Full Information . . . FREE 

Meyercord “Mark-it’’ Manual shows hun- 
dreds of uses for durable, washable, de- 
cal mameplates . . . as trade marks, in- 
structions, charts or diagrams .. . in any 
size, colors or designs. Shows how Meyer- 
cord Decal Nameplates speed production, 
cut costs. This manual is FREE .. . but 
request it on company letterhead, please. 


THE MEYERCORD CoO. 
Woldi Le (gene, Daecaleomania Manufec “Ws 


DEPT, F-318, 5323 WEST LAKE STREET - CHICAGO 44, ILLINOIS 


“4 
r our illustrated prochure #MP 


WRITE TODAY oo gnformation. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


101 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + + UPTON - BRADEEN - JAMES, LTD. 
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extra value for your products... 


PACKARD 
ELECTRIC MOTORS 


for: 


BENCH TOOLS ° BLOWERS * COMPRESSORS * DRYERS 


i 


DISPOSAL UNITS ° WASHERS * IRONERS 


- 


OIL BURNERS * STOKERS * LAWN MOWERS 


o 


WATER PUMPS ° MILKING MACHINES 


When your product is powered with a Packard Electric motor, 
its performance and reliability make it a salesman 
that never stops selling for you. 


a Packard Electric’s tremendous facilities for volume production 
CREAM SEPARATORS ° VENTILATING UNITS make it possible for you to put these “silent salesmen” 


to work for your motor-powered products 
at a surprisingly low cost. Why not get all the facts now, 
from Packard engineers? 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 


Packard Electric Division 
General Motors Corporation 
Warren, Ohio 
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Here are just four outstanding 
° u e le achievements of Lycoming’s 
Big doings in metal precision production : . . samples 
that indicate how Lycoming 
solves metal-working problems 
for America’s industrial leaders 
and the Armed Forces. 





“Blasts” for Jets. For major components Their “song” fills the air. Lycoming en- 
in its J-47 jet engine, GENERAL _ gines power aircraft made by BEECH, 
ELECTRIC looks to Lycoming. Can you CESSNA,PIPER,AERO-COMMANDER. Do 
use this kind of precision production? you need this kind of dependable power? 





“Sinews” that give cars “go.” Connect- Power generator for jets. Created by 
ing rods that Lycoming turns out for Lycoming for the U. S. AIR FORCE to 
FORD trucks. Can on-time delivery of — start jets and bombers. Can creative 
precision parts in volume help you? engineering help solve your problem? 

















Even these few samples demonstrate use... the creative chinking you can 


that Lycoming has the machines you use! For a more complete story on 


can use—the skilled craftsmen you can Lycoming, write for the illustrated 
use ... the immense facilities you can booklet, **Let’s look at Lycoming.” 


FOR RESEARCH FOR PRECIO FPROOUETIONR 


«"LYCOMING 


Lycoming Spencer Division, Williamsport, Pa (Alo) Bridgeport. Lycoming Division, Stratford, Conn. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION-AND-VOLUME MACHINE PARTS * GRAY-IRON CASTINGS « STEEL-PLATE FABRICATION 
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BEARING 


Write for Bulletin SF-669 Roller Bearing Company of America, Sullivan Way, West Trenton, New Jersey 
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HARTWELL 


sets a new pattern 
for the future 
with 


Push Button 
Flush Latches 








Improve LATCHING Performance! 

Go Modern with HARTWELL 
Flush—Self-Closing—Easy to Operate— 
Simple to Install 


Latch is operated by a natural rotation of 
the hand for push-and-lift positive action. 
As the forward button is depressed, the 
rear button raises, providing a sturdy 
grip for opening the door. 

Your need for efficiency and economy 
today finds a powerful ally in the Flush 
Latch and Hinge talents of HARTWELL. 
Here is the latest “push button” method 
for solving your flush latching problems. 
Write for engineering specifications 

and counsel. 


HARTWELL 


COMPANY 

Manufacturer of Flush Latches and Hinges, 
Fittings and Cable Terminals. 

9035 Venice Boulevard, Los Angeles 34, California 


The Dexter-Conde DRI-AIR Pump 
providing vacuum to 20 inches . . . 
oil-free pressure to 12 p. s. i 


needs 1 no 0 lubrication: ! 


mea 


The Dexter-Conde DRI-AIR Pump 


This pump delivers clean air, free from oil spray or 
mist. Its wide use by manufacturers of printing and 
packaging machinery* where even the slightest trace 
of oil could spoil the product, proves that here is a 
completely dependable vacuum and pressure pump. 


Consider these DRI-AIR features: 
¢ Carbon-graphite vanes — stick-proof, warp-proof, chemically 
inert — provide their own lubrication 


Double-sealed, grease-packed New Departure ball bearings, 
completely removed from pump chamber 
No oil cups to be tended — or expensively overlooked 
No greasy dirt accumulations or oil pool fire hazard 
High efficiency increases as pump is used 
Runs cool — with negligible wear and long life 
¢ No gaskets to leak or blow 
° Performance unaffected by normal temperature changes 
Availalle in capacities of 6.2, 17.0 and 35.0 ¢. f. m. 
Vacuum — 27.8” maximum, intermittent operation 
15” to 20” steady operation 


Preisure — up to 12 p. s. i. 


*Iincluding Dexter feeding, folding and binding machines 


The Dexter-Conde DRI-AIR Pump has been given a 
complete series of tests by the U. S. Testing Company, 
Hoboken, New Jersey. A copy of their report, together 
with further technical information, will be sent on re- 
quest made to: 


Dexter Folder Company 
General Sales Offices 
330 West 42nd Street, New York 36, N. Y. 
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ONE-WIRE BRAID HOSE ASSEMBLIES 
for medium-and low-pressure service 


Factory-assembled to your specifications—you get just what you need. 


Long, uniform, positive grip assured by internally-threaded coupling X 
shell, < 


Eliminates leaks and blow-offs in medium- and low-pressure service. 


Sizes and types for every application — available with solid male or J NEW! 
union malg ends. a REVOLUTIONARY 


“O" ring seals prevent leakage between swivel ends and the coupling ANCHOR FLANCO 
body, SPLIT-FLANGE CLAMP 
Use of swivel male ends eliminates need for adapter unions, reduces Agata than iainel 
. . *-* re e pornts ° centers ore toce 
the number of joints, and lets hose assume normal position when pres- SA dietribute 0 fordes dvesiy end 
sure is applied to the line. prevent tilting of the clamp halves. , 


Easy to assemble with small 


Exclusive Anchor Max-Flo coupling gives you the equivalent of uare- eutomotive-type wrench 
stricted flow through the couplings, : 


Anchor Coupling Co. Inc. 
Dept. PE63, Libertyville, Ilinois 
Yes, I'm interested in 
) Anchor one-wire braid hose assemblies 
Cj New Anchor Flanco Split-flange clamp-type coupling 
Send me information. 


Get more information, Attach coupon to your 
letterhead and mail today! 


Nome......... a Title 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS 


Compony Nome 
Company Address... 


{ ) State 


o-17 
eee Se ee ee ee ee Ee ee re ee ee ee ee ee 
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has several excellent opportunities 
on its engineering staffs 
at Endicott and Poughkeepsie, N. Y. 
Salaries open. 


Electronic and mechanical engineers and 
draftsmen experienced in circuit design 
or intricate mechanism design for prod- 
uct development are cordially invited 
to submit résumés of their education 
and background. Replies will be held in 
strict confidence. 


Please address Mr. C. F. McElwain, 
International Business Machines, 
Dept. 686 (7), 

590 Madison Avenue, 

New York 22, N. Y. 


Scaife Pressure Vessels will meet your specifications 


Consider Scaife Company Water Heater Tanks for 
example. They're built to every customer's exact 
specifications . . . making use of Scaife Company's 
advanced production techniques that ensure de- 
pendability, uniformity and economy in every 
unit produced. 7 

Through continuous research, rigid quality control 
and over 150 years of manufacturing experience, 
Scaife Company is well fitted to develop top-flight F , 
pressure vessels in the quantities needed to supply Coming in November oe 


your production line. 


Whether you require water heater tanks, ASME, The Annual 


or other code or non-code pressure vessels, you'll 
find Scaife Engineering skill and ingenuity can . 
provide the answers to your problems. HANDBOOK of Product Design 


TYPICAL USES FOR for 1954 
SCAIFE PRESSURE VESSELS 
® Tanks for Air Compressors You and all other Product Engineering sub- 
© Vonks fer Reltread Care scribers will find the HANDBOOK for 1954 even 


® Tanks for Water Heaters 
® Diesel Engine Starting Tanks bigger, more valuable, and handier to use than 


© Vaaks Cor Pasumatic Control Systeme the widely acclaimed HANDBOOK for 1953. 


® Hydro-Pneumatic Tanks for Well Pump 
Syste 

° stave Water Purification Tanks This new edition of a continuing yearly 

. — end Tanks (ICC end service to you will present a wealth of timely 

® Tanks for the Plumbing Industry design-engineering data that is again being 


selected for its enduring value. 


May we send you more detailed information on As before, the HANDBOOK will come to you 


Scaife pressure vessels? Write: Sales Department, with your regular subscription, at no extra cost. 
Scaife Company, 26 Ann Street, Oakmont (Pitts- 


burgh District), Pennsylvania. 


SOUAUAEREROGGGOGUUOGRRRORUAEEOQOUGODUGURRERREEEREREOGURURRERGRRGRREEREROOROGDGRORRRGEGRGRERERRRRRAEGEEORRORGRGREEED 
SeUAUOGUUUGEGGGGRGRGARGRGACOORDCCRRRRRRREROROOGGURCCRRREEAESERGCORTECCEREOEEEEASEORCGECGGGRREEEEOUREEEEEROGGEORREEEIT, 


CUGUEEUOUUROUUEOUEGUEROCUEECORGUUEECRCGEERUEERCEUEUEREOUUEEEREEEEEOCEEEEE EEE 

















Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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ARE 


CLUTCHES! 






WHAT IT MEANS: 
A full complement of sprogs is inserted in the annular OVER-RUNBNING 
space between on inner and outer race. Contact with 


race surfaces is maintained by energizing springs. INDEXING (Feeding) 
WHY !T’S IMPORTANT: BACKSTOPPING 


The energized sprags grip at an infinite number of posi- 

tions. When torque is applied, the sprags instontoneously 

engage . . . when torque is removed, they instontoneously Before you specify another clutch be sure 

relecse. Positive, accurate engagement and disengoge- ee ee 

ment may be mode hundreds of times per minute— 

with no backlash. FORMSPRAG COMPANY 

23607 Hoover Road, Yan Dyke, Michigan al 

Formsp-og Full Complement Clutches always provide Send the folder to — . 
and LONG LIFE becouse of low unit stresses ot changing — 

contact points. TITLE 
DISTRIBUTORS IN PRINCIPAL CITIES 


Your inquiries obout Selensprog ond Cogedsprog Over- 








COMPANY 


ADDRESS 


Running Clutches ore welcomed by the Formeprog Compony 


THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


When you discard a tin can, you may not 
think you're throwing away a precision 
device, but you are. All parts of a can 
must be accurately formed to within one 
ten-thousandth inch, otherwise leakage 
and spoilage will result. 


The flat and bevel gibs shown here are 
used on a bodymaker producing 12 ad 
6 oz. spray cans. Twenty-six dies, each 
guided by similar Berylco gibs, turn out 
100 can bodies per minute. Tolerances are 
so critical that gib wear of less than .001"’ 
can cause trouble. Production stoppages 
pile up headaches, and thousands of 
cans can be ruined through corrosion. 


Gibs machined from Beryleo #25 bar 


stock have now been employed for the 
SPRA-TAINER” bodymaker twice as long 
as any previously used material, and 
there have been no shutdowns. The 
superior wear resistance of Berylco is 
due not so much to its heat-treatable 
feature—work-hardening alone is suffi- 
cient—as to its dense, less porous struc- 
tu’e, which reduces friction and makes 
lubrication less critical.* 


Wear resistance i; only one of the many 
desirable engineering qualities of Beryico 
beryllium copper. Its unique combination 
of such properties as strength, conductiv- 
ity, elasticity and fatigue resistance has 
enabled designers to convert difficult or 


“impossible” jobs into standard produc- 
tion items. 


As the world’s largest producers, we will 
be glad to help you include beryllium 
copper in your plans for the future. For 
sample material or engineering assistance, 
call or write any of the offices below. 


VALUABLE ENGINEERING INFORMATION 
on Berylico beryllium copper is con- 
tained in a series of technical bulle- 
tins, published monthly. To receive 
your copy regularly, write on your 
business letterhead. 


TOMORROW'S PRODUCTS ARE PLANNED 
TODAY—WITH BERYLCO BERYLLIUM COPPER 


* Data supplied by Crown Con Co.(Div. C. C. & S. Co.), Phila., Pa. 


me BERYLLIUM 


DEPT. 3F, READING 2, PENNSYLVANIA 
New York « Springfield, Mass. « Rochester, N. Y. * Philadelphia « Cleveland + Dayton + Detroit » Chicago » Minneapolis » Seattle * San Francisco * Los Angeles 
Representatives in principal werld-trade centers 


CORPORATION 
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(~ aml | rian 
( 
is a Matto of Noldin 


Thanks to our latest automobile ac 
molding job, motorists can now drive comfo 
with their windows open in all kinds of 1 
and they ean drive without discomfort from sun 
electric light glare. Since this Termna-Lite 
will be eX pose d to all kinds of weather 
olded in a rugged manner. Durability was further 


by sealing-in the metal attachment clips durn thre 


molding operation instead of putting them on the 
outside. Visibility demands plaved i role in the selection 

of a material that would be translucent but free of distortion 

or shadow and whose color re mained eonstant. Keonomis il 
production also had a very prominent place in the picture 
Ever plastic product, automotive or otherwise, that is brought 
to us for molding is given the same careful treatment 
Funetional demands are viewed from every angle 

Then sales appeal is brought into balanee. The result is a 

product that meets your every demand and 


at a reasonable cost. Let us prove it to 


you today without obligation 


Molded and I 


Lee ee *, 7) 


ELMER E. MILLS CORPORATION 


2930 NORTH ASHLAND AVENUE @ CHICAGO 13, ILLINOIS 





specialization gives you 
“Tops in Quality” 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 


TYPICAL 
ANALYSES: 


Carbon 

Carbon 14 Moly 
1, Chrome '/y Moly 
1 Chrome /y Moly 8 Chrome i Moly 

1', Chrome 1, Moly 9Chrome_ 1 Moly 

2 Chrome '/y Moly 3©— Nickel 7° Nickel 
2', Chrome 1 Moly 5° Nickel 9°) Nickel 


5 Chrome 1 Moly 
7 Chrome '/y Moly 
8 Chrome 1/3 Moly 


AISI Types: 304-321-347-316-309-3 10-405-4 10-4 30-44 3-446 


Analyses to meet conditions where heat, corrosion, pres- 
sure and structural strength are involved. 





SIZE RANGE — 
WALL THICKNESS: 





', to 6 inches O.D. — wall thickness .035 to 1.000 inch. 





TYPICAL 
APPLICATIONS: 





Globe engineers 

gladly g‘ve you the 

benefit of specialized 
knowledge of stainless steel 
tubing in a wide range of 
services and applications 

to improve your product — 
to cul costs, 


TO BE SURE... 
SPECIFY GLOBE 





Pressure tubes — Superheater tubes — Condenser 
tubes — Still tubes — Evaporator tubes Barrel 
tubes — Oil-well Pump Barrels — Mechanical tubes 
— Aircraft tubes Propeller tubes — Rollers for 


Transmission Chains. 


The heating, piercing, rolling of 
seamless tubes is controlled at every 
step for uniformity, close tolerance. 


— you specify Globe, you get 
uniform high quality alloy 
steel tubes, the product of highly 


developed production facilities and 

specialized quality controls and methods. All Globe tubes are 
thoroughly inspected and closely held within tolerance specifi- 
cations. Write for the Globe general catalog. 


es a 


GLOBE STEEL TU BES CO Miberaviee 46, Wiseensin ST. ree eS 
e lr ers of Globe seamless stainless «tee . eas stee t 
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steel tubes Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. 
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Two Joy portable compressors 
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- 


operating pile driver 
ot Nework Airport 


, 


ae 


¢ The exceptionally heavy work 
demanded of the Joy Manufacturing 
Company’s portable compressors 
shown above requires a reliable and 
unfailing system of force-feed lubri- 
cation. This is provided by positive- 
displacement WEBSTER Gear-type 
Oil Hydraulic Pumps. The pump is 
face-mounted and gear-driven from 
the crankshaft. 

Behind every WEBSTER Hydraulic 
Pump is the skill gained during 
nearly a quarter-century of experi- 
ence. Their dependable, efficient 
performance has stood the test of 
time under widely varying operating 


OIL 


Webster Pumps give 
DEPENDABLE LUBRICATION 
on Joy Portable Compressors... 


i 
| 
| 


WEBSTER 
Pump 


mounted at bottom 
of crankcase of 
Joy Portable Compressor 


conditions. WEBSTER Hydraulic 
Pumps—available in a full line from 
10 gph. to 10 gpm. at pressures up 
to 1200 psi. at speeds of 3600 rpm. 
or less—lend themselves to many 
forms of application, and to modifi- 
cation to special installations. 

Do you require pumps for lubrica- 
tion, oil circulating, transfer, filter- 
ing or oil hydraulic power applica- 
tion? Chances are that one of our 
present 90 models will fill your need; 
if necessary, we can make one that 
will! Finding out the facts involves 
no obligation; just fill in and mail 
the coupon today. 


HYDRAULICS DIVISION 


WEBSTER (v7 ELECTRIC 


RACINE | 


‘Where Quality is a Responsibility and 


VEBSTER ELECTR 


June, 1953 


(aexaies| 


WISCONSIN 
aellam OL-tel late clam @)slilelohilels 


Pumps as checked: 
Stote 


- __.Zone 


(Approx 


Capacity (Approx.)_ 
Street Address 


Pump Speed 


Pressure 


Oil Hydraulics Division, Webster Electric Company 


Dept. PE-6 , Racine, Wisconsin 
Send me information on weaster Hydraulic 


Nome and Title 


Firm Nome 
s  —— 





























This intricate maze of meta! is the 
valve section of a popular auto- 
matic transmission, cast in Gray Iron. 


6 Reasons why the final choice was 
GRAY IRON! 


Greater rigidity, strength Intricate components such as the section shown here are 
and dimensional stability economically practical only as integral castings. The final 


- Greater accuracy—can be question then becomes—in what material shall they be cast? 
held to closer tolerances eae , " : . ‘ 
This valve section was first experimentally cast in a 
. Greater wear resistance . . P . 
nonferrous material. However, the final choice was Gray 
. Does not permit dirt to 
imbed, as do the softer non- ‘ 
ferrous materials same basic advantages of Gray Iron could well apply to 


Iron, for the practical reasons listed at the left. These 


. Desirable thermal expan- one of your current design problems. 
sion characteristics Write for technical information on the many advantages 


. Economy of the Gray Iron casting process. 





Make it Better with Gray Iron 
Second largest industry in the metal-working field 


GRAY TRON FOUNDERS SOCIETY, INC.’ 
NATIONAL CITY-E. 6th BLDG. CLEVELAND /4, CH/IO 


a 
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Jack found the best way to slay the giant was with a sharp 
axe. The solution to industry's giant problem — cutting 
production costs — involves using a great many axes. 
One way to help conquer this giant is to substitute small 
equipment capable of doing a big job. 


Eastern HYDRAULIC PUMPS and FLUID MOTORS 
are giant killers in their own right. In many installations 
they replace more expensive units many times as bulky. 
Keeping size and weight to a minimum, they help cut 
operating costs wherever they are applied. 


EASTERN INDUSTRIES, INC. 


296 ELM STREET © NEW HAVEN 6, CONN. 


® To see if one of these units might be your “hen 
that lays the golden eggs”, write for 
Eastern Bulletin E-800 today. 





“Tt 


Mclouth 


STAINLESS 


For the product you make 
today and the product you 
plan for tomorrow. 





McLouty Stee. Corporation — 
DETROIT, MICHIGAN ing 
Manufacturers of Stainless and Carbon Steels 
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ENTIRELY NEW BAKING ENAMEL! 


NUBELON- 
TOUGHEST — MOST FLEXIBLE EVER DEVELOPED 


Now—for the first time—here is a 
finish that is much harder than any 
known organic film... yet is so 
flexible and adheres so well it can be 
bent and twisted without cracking. 


More than five years in the making, 
NUBELON-S combines unique prop- 
erties which make it ideal for use on 
home appliances, metal furniture, 
prefabricated farm silos, fencing 
wire, and many other applications. 


NUBELONSS is available in whites, 
greys, yellows, blue, tan, green and 
red. It bakes at 425°F. for 30 minutes. 
This new coating is already in use 
by a number of manufacturers and 
is being tested by many others. There 
may be countless applications not 
yet explored for this extraordinary 
new enamel. It you have a potential 
end use which warrants development, 
we will welcome your inquiry. 


Write today for a descriptive folder giving 
complete NUBELON’S specifications. 


THE GLIDDEN COMPANY 
INDUSTRIAL FINISHES DIVISION 
11005 MADISON AVENUE -¢« CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: San Francisco, Los Angeles, Chicago (Nubian Division— 1855 
North Leclaire Ave.), Minneapolis, New Orleans, St. Louis, Cleveland, Reading, Atlanta and Toronto. 


WON'T SHATTER OR CHIP: Stroboscopic 
photo shows that repeated hammer blows 
dent metal but the unusual flexibility and 
adhesion qualities of NUBELON-S pro- 
tect the anish from harm. 





HIGH HARDNESS: Pencil hardness test shows the 
NUBELON-‘S film is 50 per cent harder. It with- 
stands a 7-H pencil as compared with a 2-H for 
generally used appliance finishes. 


EXTREME FLEXIBILITY: NUBELON-S on wire is 
spiraled around a pencil to demonstrate the flex- 
ing it can take without cracking or flaking. 


<>, 
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EXCELLENT STAIN RESISTANCE: All typical house- 
hold stains, many of which cause permanent 
damage to ordinary organic finishes, wipe off 
NUBELON-S easily without leaving a trace. 
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TIN: 


Alloy Ally 








As a hard-working partner of copper, lead, zinc, 
nickel, cadmium and other metals, tin is an 
effectual ally in many an alloy. 


Now tin can do still more work for you. 


With the end of U.S. Government controls, 
tin is again freely available —to any user, in any 
quantity, for any purpose. 

And new purposes for this vital metal—new 
ways in which it can work to make better prod- 
ucts at lower costs —are constantly being 
developed. 

Over 1/3 of the world’s tin is mined in Malaya. 
No end is in sight, geologists say, to these im- 
portant reserves. 

So don’t let needless concern about future sup- 
plies keep you from making profitable use of 
versatile tin. 


Remember, no other metal has all the properties 
of tin. Tin is inert, nontoxic, friction and corro- 
sion resistant. Tin is highly malleable, second 
only to gold. Above all, tin is economical to use. 
A little tin will do a lot of work. 


This is the time to investigate thoroughly the 
ways it can work for you. 


This Bureau is sponsored by the tin producers of 
Malaya to promote better understanding between 
America, world’s largest con- 
sumer of tin, and Malaya, world’s 
largest producer. TIN NEWS, 
issued monthly, will keep you 
and 8000 other J.S. readers 
posted on new developments. 
It’s yours, free, if you'll send us 
your name and address. 


MALAYAN 





Now tin may be purchased by any user—in any quantity—for any purpose. 


THE MALAYAN TIN BUREAU Dept. 463, 1028 Connecticut Ave., Washington 6, D.C. 
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AIRCRAFT-MARINE 


2100 Paxton Street 


Horrisburg 


AIRCRAFT MARINE PRODUCTS OF 


1764 Avenue Rood 


AMP Trade 


Toronto 12 


Mork Reg. U.S. Pot OF 
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PROOUCTS, INC. 


Pennsylvania 


CANADA LTO 


On 


toerio Canada 





a 








WHY 





Gates V-Belts , 


Wear Longer- \ Y 


CONCAVE SIDE ces. roeosns.r12008 
is what gives the Extra Wear! 


Take any straight-sided V- 
Belt (Fig. 1) and bend it as it 
bends in going around its pulley. 
You will clearly see its sides 
bulge out (Fig. 1-A). These sides 
therefore press unevenly against 
the V-pulley and this causes extra 
wear at the point shown by 
arrows (Fig. 1-A). 


Now bend a Gates Vulco Rope with 
CONCAVE SIDES (Fig. 2). 


You will see the precisely en- , 
gineered CONCAVE SIDES fill Typical Gates Vuleo Rope Drive—the Gates V-Belts are 
‘ - 2 built with Concave Sides to insure longer belt wear. 
out to an exact fit in the sheave- 
groove (Fig. 2-A). The sides press 
evenly against the V-pulley. All When you buy V-Belts, be sure to get the 
wear is distributed wniforml) V-Belt with the CONCAVE SIDES—the 
across the full width of the Gates | \Fig.2-A | Gates Vulco Rope! 
Vulco Rope—and this means Gates Engineering Offices and Jobber 


longer belt life and lower belt Stocks are located in all industrial centers of 
costs for you. the United States and in 71 foreign countries, 


ras ts 
 V-Belts—Hose > 3 i= rh Wi or) 
ees § ues ULC A 
| for industry eit © i iV im @ Sc) 
World’s Largest Maker 

of V-Belts HG ey: 08 3 400 -3-9 2 eed. 0:4, Bb ae a ee ee: 
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ih FOR 
NORTH AMERICAN’S F-86D__ 


BV ero a atetic 


AT SUPERSONIC SPEEDS 


4, 


¢ 


A nine-ton bullet hurtling through 
space at 10 miles per minute takes some 
handling. Thai’s why the North 
American F-86D uses Lear controls. 


Smoothly and automatically the Lear designed F-5 

Autopilot ...the lightest weight production Autopilot in use in 
jet fighters...puts this fast jet plane through her paces. 

Lear Damping Controls augment the plane’s natural stability 
and allow smoother flight over the plane’s air-speed 

range. Lear Vertical Gyro Indicator Systems instantly and 
accurately present a true picture of the plane’s attitude. 


In jet fighters, bombers, transports and airliners 
Lear Control and Actuating Systems and 
Components are making flight smoother, 

faster, more economical 

—and safer. 


Advoncing the Frontions of Flight 








GRAND RAPIDS DIVISION 


110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 
. 

LEAR-ROMEC DIVISION, ELYRIA, OHIO 

LEARCAL DIVISION, LOS ANGELES, CALIFORNIA 

LEAR, INCORPORATED, GRAND RAPIDS 2, MICHIGAN 





LEAR DAMPING 
CONTROL SYSTEM 


++. anticipates and measures rate of 
deviation from established heading 
ond opplies corrective force to control 
system through Lear Servo-Actuator. 


” 
2° 


AUTOMATIC PILOTS 


VERTICAL GYRO SYSTEMS 
OTHER INSTRUMENT PRODUCTS: 


AUTOMATIC APPROACH COUPLERS AND 
FLIGHT CONTROLS * CONTROL MECHANISM 
GYROS * REMOTE READING GYRO 
INSTRUMENTS © RATE GYROS 
MISSILE FLIGHT CONTROLS 











SPEED STEELS are 
finding new uses 


every day! 


SPEED ALLOY USED FOR CAMS* 


Lodge & Shipley Co., Cincinnati, Ohio, found Speed 
Alloy well suited for cam plates in the cam operated 
cross slide of their 2A Duomatic Lathe . . . report 
considerable saving in machining time over other 
suitable alloys .. . cam slot in plate is carburized and 
heat treated to 50-55 Rockwell C. This surface hard- 
ness is readily attainable with good core hardness to 
back up the case. Reduced distortion obtained is very 
desirable in this part. 


SPEED TREAT USED FOR 
TRANSFER CYLINDER PLATE* 


General Riveters, Inc., Buffalo, New York, use Speed 
Treat plate for the transfer cylinder plate on their 
“Drivmatic’ Drilling-Countersinking-Riveting machine. 
Plate as machined is 1" x 8" x 18". Speed Treat se- 
lected because of machining ease and it assures 
necessary toughness after heat-treating. 


THE SPEED 


A hot rolled alloy steel 
SPEED ALLOY plate. Bridges the gap be- 
tween carbon and tool steel. Ease of machining, 
moderate cost, and wide range of physical = 
ties obtainable by varying heat treatments allow 
wide diversity of use ranging from machined parts 
to zinc die casting dies and plastic compression 
molds. 


STEELS 


TEU CM ELEDIE bon son hearth 


steel plate. Its .45°%/, carbon and 1.25°/, manganese 
content, gives it a versatility that makes possible 
many time-saving short cuts and improved engineer- 
ing techniques. Machinability only slightly less than 
B-1 112. Machines with no tendency toward tearing 
—longer tool life. High lustre obtained with mini- 
mum polishing. Especially suited for flame or in- 
duction hardening as well as other treatments. 
Readily welded. Ideal for rubber molds and plastic 
cavity retainer plates, hardened gears and sprock- 
ets, trimming and blanking dies, punches, machine 
and equipment parts. 


; A low carbon, 

SPEED CASE (X1515) dpén. beorth sett 
plate. Average analysis is carbon .20°/,, manganese 
1.25% sulphur .25%/,, phosphorus .02%,, silicon 
.05°%/,. Free machining qualities greatly reduce 
machining time—increase tool life. Machines with 
clean, tear-free surface—grinding often unneces- 
sary or a minimum of polishing required. Readily 
carburized and hardened or welded. Used ex- 
tensively for rubber molds, die sets, die shoes, 
gears, sprockets, stripper plates, jigs, fixtures, 
machine parts. 


*Typical case studies from our files. 


SPEED CASE IDEAL FOR PLATENS* 


Dake Engine Co., Grand Haven 
Mich., employs Speed Case plate for 
the platens on their air-hydraulic die 
try-out presses, which have a double- 
acting 50-ton capacity. Platens for- 
merly made of mild plate . . . Speed 
Case now used because it cuts ma- 
chining time, provides better finish 
assures greater strength. 


Since 1856 


Ji Hoppa ds: Go, 


(INC.) 
SPEED STEEL PLATE DIV. 
120 139th St... Hammond, ind. 
Plants: Hammond and Indianepolis, Indiana 


DISTRIBUTED BY 


Brown-Wales Co., Cambridge-Hartford-Auburn © Bridgeport Steel Co., Milford, Conn. @ Beals, McCarthy & Rogers, Buffalo, 
N.Y. @ Burger Iron Co. Akron, Ohio @ Grammer, Dempsey & Hudson, Inc., Newark, N. J. @ Earle M. Jorgensen Co., Los 
Houston-O« @ Passaic County Steel Service, Inc., Paterson, N. J. @ Peckover's Ltd., Montreal-Toronto 


Angeles- 
Poninsuler Steel Co., Detroit, Mich. @ Pidgeon-Thomas Iron Co., Memphis, Tenn. @ Horace T. Potts Co., Philadelphia-Baltimore-York, Pe. 
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FAWICK announces another air-operated clutch 
advancement. The New Fawick Type VC Air- 
Ring CLUTCH is specifically designed and built to 
fit the needs of manufacturers and users of heavy 
equipment on the roughest applications. 

Design features found only in this NEw VC 
CLUTCH include; 

1. Cooler operation inherent in drum clutch 
design plus isolation of the operating tube 
from the heat-generating friction surface. 

2. Riveted, Replacexble Friction Lining. 


For further information on the NEW 
FAWICK VC CLUTCH urite to the main 
office, Cleveland, Ohio, for Bulletin ML-102. 


FAWICK AIRFLEX DIVISION 


FEDERAL FAWICK CORPORATION 
9919 CLINTON ROAD + CLEVELAND 11, OHIO 
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The NEW completely-ventilated 
FAWICK TYPE VC Air-Ring CLUTCH, 


3. Loose, Expanding Operating Tube which can be 
replaced without removing clutch from shaft. 
The Fawick Rigid-Type VC CLuTcH is unmatched 
for heavy-duty service with high-starting loads 
and sustained slippage where generated operating 
heat lowers clutch efficiency and shortens operating 
life. With its cooler operation the Fawick VC pro- 
vides ‘‘new clutch” performance throughout a long 
maintenance-free life. 


- 


FAULK /59;,flex 
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Countless small parts usually made by 
conventional turning processes — by 
stamping, drawing, casting or molding 
can be made better . . . stronger . . . cheaper 
by cold-heading and roll threading. 


Machining of Cold-Headed Parts is 
hardly ever necessary because shank and 
head dimensions can be held to very close 
tolerances. Rolled threads are produced 
to American Standard dimensions. 

Here are just a few of the many parts 
formed or roil threaded... 

Screws Plastic Inserts Stems 

Bolts Thumb Screws Arms 

Studs Wing Nuts Plugs 

Rivets Small Gears Prongs 

Rods Tonguve—Clevis Points 

Links Segments Hooks 
Single or multiple secondary operations 
can be performed on cold-headed parts 
to produce special characteristics required 
to fit the part for its particular applica- 
tion. These secondary operations ijaclude 
drilling, tapping, milling, shaving, flat- 
tening, notching, flanging, trimming, 
serrating, bending, off-setting, slotting, 
fluting, swaging, knurling, pointing, heat 
treating, plating and finishin 


Write or call ina Pheoll engineer. Explain your production 
problems. He will tell you where you can save money, speed 
production, improve your product appecrance 


PHEOLL 


SCREWS 





* The Viking 
Pump Story 


Forty-two years of 
meeting new and 
different pumping 
problems of liquids... 











| | G 
_ AN HONORED NAME 
|__ IN PUMPING 
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Design for RELIABILITY in SERVICE with Alden 
Components for PLUG-IN UNIT CONSTRUCTION 


Pump Company 


Cedar Falls, lowa 


New free Alden Handbook simplifies plug-in unit Request free 
design. Presents complete line of besic components G@¥-¥lel4.me-F-¥)1*):181°), aa 
of tremerdous flexibility for adapting your equip- 

ment to plug-in construction. 


] Unitize your circuitry in compact vertical planes 
e using Alden Terminal Card Mounting System. es 
— ‘ f ~ YOUR 
=, ee Ih <> a | Bali COMPLETED 
ry : 3 ‘ — = i : CIRCUITS 
dF : IX + b+ + -— ] Oe erti--") FOR PLUG-IN 
Pee | JUMPER STRIP “ho Os So ore PACKAGE OR 
PREPUNCHED TER MINIATURE _ Eliminates wiring CARD-MTG - CHASSIS 
MINAL MTG. CARD TERMINALS for common circuits SOCKETS 
You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Scrip and 
Sockets staked to accommodate any circuitry making complete units ready for housing 
Components snap into unique Alden Terminals, are held ready for soldering 
Mount this compact vertical circuitry in neat 
eaccessible ALDEN PLUG-IN PACKAGE OR CHASSIS 
; ALDEN 
’ PLUG-IN 
v PACKAGE 4 SIZES: 
- 4 SIZES: . 
: 7,9, 11, c 
& 20-PIN % 


Alden components provide standard plug-ia of slide-in housings—with spares, your circuits become 
units replaceable in 30 seconds. 


3 Use ALDEN BACK CONNECTORS and SERVE-A-U VIT LOCK 
efor 100% circuit accessibility and 30-second chassis removal. 


: ~ 462.1 
ALDEN 


ais DEN BACK 
. CONNECTORS | Intec | ' 
tan , — 2 
Accessible central check pont 
SERVE -A-UNIT leads color coded and numbered 


LOCK draws in 
& ejects chassis 


ALDEN : 
BASIC CHASSIS 





4 Assign to each unit tiny tell-tale ALDEN SENSING 
e ELEMENTS — to spot trouble instantly: 


oa 


MINIATURE MINIATURE 
INDICATING INDICATING 
LIGHT FUSE HOLDER 


MINIATURE 
nd TEST JACK 
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Maybe the section you want to sub-contract 
“Took like this one but . .. the same economies will ¢ 
The section illustrated demonstrates our lower cost neta 
Punching. notching, roll forming and cuntng'an 
to length of this specific piece are done in one continuous” 
operation. As a designer or production man, you know ~ 
how the saving of operations lowers the unit cost. Continuous rolling | 
saves man hours, eliminates extra handling of parts, and 
‘mproves uniformity and accuracy. 
How about your part? 
le have the equipment in our modern plant to turn out your parts by 
‘ the thousands or millions on a good delivery schedule, 
\ Why not try Roll Formed Products on your next requirement? Send us — 
or parts for prompt quotation. If you would like to know more | 
about us, write for our brochure with the whole ": 
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The New PECO Cold Chamber Die-Caster has modernized the technique of cold-chamber die-casting 
producing castings that are clean and accurate in dimension, reducing the need for further machining 
to a minimum. 

Largely contributing to this result is the Electrical Control—a unique PECO feature—which covers 
every movement of the cycle and assures continuity and uniformity of production 

The PECO Die-Caster has four core-pulling connections, two for each platen, a built-in central 
hydraulic ejection cylinder and four bumper bars for mechanical ejection. All these mechanisms are 
fully interlocked and controlled, permitting operation in any sequence 

The central hydraulic ejector may also be used as a core-puller. This virtually increases the effec- 
tive die-opening by as much as six inches, for by withdrawing the core before parting the dies, more 
space is available for casting removal. 


These features and many others are fully described in our brochure which we shall be pleased to 


forward to you on request. 
—_. 
[PaCO 


ELECTRICAL SEQUENCE CONTROL 


The PROJECTILE & ENGINEERING COMPANY LTD. 


ACRE STREET, BATTERSEA LONDON, S.W. 8, ENGLAND 
Cables: Profectus. Telephone MACAULAY 1212. Telegrams: Profectus, Claproad, London. 





Cooking with Ideas hl 
for NEW DESIGNS 
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Pop's night to make like a chef is easier and more fun 
with stoves having the extra advantages of mor -resistont 
Rigid-tex Metals. There's plenty of eye-oppe.! but no eye-strain 
becouse the decorative texture resists glore and mirroring. 
Trim conceals mars and scratches ... reducing shop rejects . 
increasing production output. Rigid-tex Metal used on oven 
lining and decking hos added rigidity and heat diffusion 
qualities. If you want to put brightwork into your stove 
designs that’s full of buy-appeal, get the full Rigid-tex 
story. 


Write for Design Imagineering Foider...on company 
letterheads, please. See us at 
Booth 225 


RIGIDIZED METALS 
CORPORATION 
6736 OHIO ST., BUFFALO 3, N.Y. 


50 Warehouses and Sales U.S. & 
Representatives in All Principal Foreign 
Cities Throughout the U.S. & Canada Patents 


Tee, — eee er 
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with a 


RUTHMAN 
GUSHER 


COOLANT PUMP 


Courtesy American Chain & Cable Ca. 


IMlustrated is a Camp- 
bel! 406 Wet Abrasive 
Cutting Machine 
equipped with a Ruth- 
man Gusher Coolant 
Pump. 


| 

Costs are down when you use a Gusher, for 
Gusher Coolant Pumps assure you efficient 
operation and long trouble-free life. 

You get instantaneous coolant flow, as much 
or as little as you need. The heavy duty pre- 
lubricated ball bearings, dynamically balanced 
rotating shaft with no metal-to-metal contact 
within the impeller housing gives you a long 
trouble-free life for your gusher. Write us today. 


THE RUTHMAN,MACHINERY CO. 


1818 Reading Road ——t— Cincinnati, Ohio 
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WHO'S WHO 


IN AIR AND HYDRAULICS 


RIVETT DISTRIBUTORS are foremost 
authorities in applying air and hy- 
draulic power. No group of distributors 
possesses more knowledge and experience about 
air and hydraulic power than these Rivett deal- 
ers. Most of the men in these organizations have 
spent their business lives working with air and 
hydraulics — designing circuits, recommending 
the correct types of valves and cylinders; and 
many have had a very practical background in 
the actual design and manufacture of most all 


components now being marketed. 


And because Rivett furnishes a complete power 
package—all types of air and hydraulic valves, 
cylinders and power units —these men can offer 
you a single source for all your power needs. 
They can plan a more efficient installation with 
units that have been designed to operate smoothly 
with each other. And knowing your complete 
design problem, Rivett distributors can furnish 


better help on maintenance, delivery and price. 


Newark and New York — Compressed Air Products, 1977 
Springfield Ave., Maplewood, N. J.; 6 Church St., New 
York City 6, New York 

Philadelphia, Pa. — The Battersby Co., 3701 N. Broad Street 

Boston, Mass. —L. W. Sheehy, 1104 Park Square Building 

Baltimore, Md. — Colliflower, Inc., Baltimore National Pike, 
Ellicott City, Md. 

Buffalo, N.Y. — Lane Engineering Co., 1807 Elmwood Ave. 

Rochester, N.Y. — Genesee Machine Builders, Inc., 1732 
Hudson Avenue 

Pittsburgh, Pa. — F. R. Magill Co., 44 McKnight Street 

Cleveland, Ohio — Garco Machy. Co., 21000 St. Clair Ave. 

Dayton, Ohio — Scifreat-Elstad Machy. Co., P. O. Box 332 

Cincinnati, Ohio —Scifreat-Elstad Machy. Co., P.O. Box 2508 

Columbus, Ohio — Seifrear-Elstad Machy. Co., P.O. Box 922 

Detroit, Mich. — Fors Sales Co., 2832 East Grand Blvd. 

Flint, Mich. — Shively Bros., Inc., 719 East 2nd Avenue 

Chicega and Milwavkee — MacMillin Engineering Corp., 
1737 Howard St., Chicago 26, Illinois 

St. Louis, Mo. — William Scheer Co., 6376 Clayton Road 

Tulsa, Okla. — John G. Burke & Co., P.O. Box 1652 

Minneapolis and St. Paul, Minn. — Anderson Machine Tool 
Co., 2641 University Ave., St. Paul 4, Minnesota 

Salt Lake City, Utah —J. M. Grisley Machine Tools, 375 
S. W. Temple Street 

Los Angeles, Calif. — Paul-Munroe Company, 4867 E. Gage 
Ave., Bell, California 

Ser: Francisco, Calif. — Ditzen Engineering and Sales, 5275 
Claremont Ave., Oakland 9, Calif. 

Oregon and Washington — Hydraulic Power Equipment 
Co., 2316 N.W. Savier Street, Portland, Ore 

Caneda—D.M. Duncan Machinery Co., Ltd., 1958 Wyandotte 
St. East, Windsor, Ontario; 197 College St., Toronto, 2B 


Mis it4 Hydraulic valves for 1500 P.S.L, 


Air valves for 150 P.S.L.; 
five kinds of operation; 
Va" to 1” sizes. 

Air cylinders for 150 PSL; 

seven mounting styles; nine 

bore diameters; strokes to 

96"; cushioning. 


up to 3000 P.S1.; 4 types of 
action; 5 piston designs; 6 op- 
erations; 4%" to 1/4". 


Hydraulic cylinders for 300, 
1500 and 3000 P.S.L.; 7 mount- 
ings; 10 diameters; strokes to 
96"; stondord and 2:1 rod 
Cushicning 


Power units 4 G.P.M. to 40 G.P.M. ot 1000 P.S.1. Double 
units 3 G.P.M. and.4 G.P.M. to 40 G.P.M. and 12 G.P.M. 
ot 1000 PSA. 


LATHE & GRINDER, Inc. 


Dept. PE-6 Brighton 35, Boston, Mass. 


Rivett Furnishes a Complete Power Package — Valves, Cylinders, Power Units 
Ale and Hydraulic. All sizes and types. 
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For certified data on 
individual grades of 


Stainless Steel, use 


ALLEGHENY LUDLUM 
BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
Allegheny Metal, giving 
full information on its 
physical and chemical 
properties and character- 
istics. Let us send you this 
certified, labora ory«proved 
data on the stainless grades 
in which you are interested. 


ADDRESS DEPT. PE-42 








on Allegheny Metal Plates 


WRITE FOR YOUR COPY! 


For any job which involves the han- 
dling of large volumes, heat and high 
pressures—cither singly or all at one 
time—Allegheny Metal solid or clad 
plates are produced in the exact stain- 
less grade required to combat corrosion, 
oxidation and contamination of the 
product. 

Some of these grades are mew... 
comparatively recent developments of 
our research and experience as a pioneer 
and leader in stainless steel production. 





Others are improved versions of older 
analyses. The latest information on the 
entire subject of stainless plates is avail- 
able to yor in the booklet illustrated 
above—32 pages of valuable data on 
types, sizes, finishes, fabricating meth- 
ods and uses, including ASTM and 
ASME boiler codes. 

Specify “Allegheny Metal’’ for com- 
plete reliability in stainless steel plates, 
and write for your copy of the A-L Plate 
Book. @ Address Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


You can make it BETTER with 





Allegheny Metal 
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NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow... as fullas if there were 
no Valve in the pipe at all. Handles fluids with mini- 
mum friction loss . . . without turbulence. 


Quick opening... Quick 


* 
closing. «seven under full pressure. Needs only 
an easy quarter turn. 


7” 
Resists wear longer . . . cirome- 
plated floating bronze ball is extremely resistant to 


scratching, pitting, abrasion. 


Stays leakproof . . . When vaive is in 
closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 
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Among tne many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heublein & Bro., Inc. 





Send For Free Bulletin, “New 
Rockwood Ball Type Valves,” 
containing detailed information, 








ROCKWOOD BALL VALVES 
ROCKWOOD SPRINKLER COMPANY 


106 Harlow Street, Worcester 5, Mass. 




















154 ideas 


on ways 


Rubber Television 
Anode Shield Manu- 
factured by Conti- 
nental for the 

Ucinite Company 








Behind your 


television screen... 
Continental Rubber gets into the act 


In the unseen act behind your television screen, a small cup- 
shaped rubber shield plays an important role. This shield fits 
over the anode on the side of the tube. Its function is to “seal 
in’ high voltage current and thus prevent surface discharges 
that cause picture distortion. 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 

Ordinary rubber compounds, of course, can’t fill the bill. scribed in a new booklet now 
This rubber part must have exceptional dielectric properties available. This solid-film lubri- 
and unusual stability under sustained heat. It must resist the cant has demonstrated unique 
deteriorating effects of ozone created by electrical discharges. anti-friction properties under 
In addition, the rubber shield must be precision molded to insure conditions of extreme pressure, 
proper seating against the side of the television tube. high velocity, elevated tem- 


: , ‘ ; ne erature, or chemical attack. 
Continental engineers, working closely with Ucinite Company : 


engineers, have met these exacting requirements. This technical The 40-page booklet contains 
cooperation typifies the service in rubber offered by Continental. the records of solved lubrica- 


: tion problems — some might 
When you need better engineered rubber parts, why not : 


enlist the service of specialists in molded 
and extruded rubber? 


LET US SEND YOU THIS CATALOG Moly - sulfide 


A LITTLE DOES A LOT 


solve your own. 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded ; 
shapes. It will be a valuable addition to your The lubricant 


working file. Send for your copy today or... for extreme conditions 


See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 Climax Molybdenum Company 
CONTINENTAL tes... 


R U B B E R Ww O R K S Please send me your Free Booklet 
on Moaly-sultide 
1982 LIBERTY BOULEVARD e ERIE 6, PENNSYLVANIA N 
BRANCHES | Paio#e <i SF. Se 
Clevelpnd, Ohio Kansas City, Mo Pittsburgh, Po Company ax r my +3 
Dayton, Ohio los Angeles, Calif Rochester, N.Y —  —— anes See 
lo. N.Y Detroit, Mich Memphis, Tenr St. Louis, Mo 
Chicago. fil Hartford, Conn New York, N.Y San Francisco, Calif 


Cincinnati, Ohio Indianapolis, ind Philadelphia Pa Syrocuse, N.Y 


MS-6A 
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HARD 


Nicks and Rust 


7 


Eliminate Breakage 





CHROME PLATED 
PISTON RODS 


Prevent Scratch-Damage, 


DIRT WIPER SEALS 


Protect Rods, Seals, Bushings 


SOLID STEEL HEADS, 
CAPS and MOUNTINGS 


BRASS BARRELS 


allie ttttme s1e Mm Q@elageltiela) 





9 


Rad t 





WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy 
draulic cylinders, 1%" to 6” bores for 500 PSI opera 
tion, 8 to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1," to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « 





DAYTON « PITTSBURGH « PHILADELPHIA « 


BOSTON « HARTFORD «» NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 


RAPIDS « DETROIT « FLINT * 
e MILWAUKEE « LOUISVILLE 
SAN FRANCISCO «+ BALTIMORE « 





FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
« KANSAS CITY « SEATTLE * LOS ANGELES «+ 


DENVER « ST. LOUIS « MOLINE e CHICAGO 


@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 










AIR & HYDRAULIC CYLINDERS 


















Wi - AIR CYLINDERS 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


SPACE-SAVING SQUARE 
DESIGN originated by Miller 
in 1945. 


MILLER MOTOR COMPANY 


2002-04 N. HAWTHORNE AVE. 
MELROSE PARK, ILL. 





ROOSTERS ACT UMULATORS 


CO! NTERE ALAN Y 2s 


a 
- 


- 


a 


variable distance 


4 


variable pressure 


Gy why ing ee 


~ 

















for a tight fit 


regardless of irregularities 


| are assured of tightly-closed doors and panels, with 
gaskets tightly compressed, by using Southco Adjustable Pawl Fasteners. 
Variations in thickness at point of fastener contact, whether in heavy 
castings or light metal frames, do not affect either the fit or the simple 
fastener installation procedure. 


Adjustment is made automatically every time the knob of a Southco 
Fastener is turned. Only one size is stocked for use on various panel 
thicknesses, but ev ery fastener fits. 

For complete data on Southco Adjustable Pawl Fusteners, write to 
Southco Div., South Cheste: Corp., 1406 Finance Bldg., Phila. 2, Pa. 








Important for military contractors! Prompt deliveries 





now possible. 


PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS. 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION costs 
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FLUIDS 


ELECTRICITY 


This 12 Ib. harness for a 65 H.P. Cyclone 
eeemay hold an idea YOU can use 


Tucked away near the engine of a jet fighter, a 
Thompson Air-turbine drives an integral pump that 


feeds the jet after-burners. 


Coupled to an electrical alternator, a Thompson Air- 
turbine drive delivers vast amounts of horsepower at 


micro-precise speed, regardless of fluctuations in load, 


These Thompson turbines pack abundant power 
into small space, with minimum weight. What's 
more, they use air, always available at low cost. 

Industry is discovering dozens of new uses for these 
Thompson Air-turbines . . . in a wide range of sizes 
and power. You may find it worth-while to call in a 
Thompson representative to tell you what we know 
about designing and building Air-turbines. To find 
out how you can put them to work in your applica- 


tion, present or future, write... 


ACCESSORIES DIVISION 


Thompson Products, Inc. 


Cieveland 17, Ohio 


S “a EZ 
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HERE’S “MOLDED IN” 


CORROSION RESISTANCE 


Long-wearing parts of DOW SARAN RUBBER 
have exceptional resistance to acids, oils, 
and solvents, and are easily molded 


Maintenance 
Problems Solved 
With Slo-Speet 


In many installations through- 
out the United States, Canada 
and Mexico, Paxco Nailing 
Machines must provide contin- 
uous operation without the 
benefit of skilled maintenance 
men. Slo-Speeds have contrib- 
uted to our ability to meet these 
conditions, states Floyd Paxton 
of Paxton Machines, Inc. Slo- 
Speeds eliminate the need for 
troublesome, bulky methods of 
speed reduction and require 
50% less mounting space. 


coo; 


6. 
rN 


STERLING SLO-SPEED 


| om 


Saran rubber parts, in a comprehen- 
sive range of shapes and sizes, are 
easily molded in ordinary compres- 
sion molds. They can be vulcanized 
by slight modifications of conven- 
tional rubber molding techniques. 
Vulcanized saran rubber exhibits 
good resistance to abrasion, outstand- 
r 
| Saran Lined Pipe Company 

| 2415 Burdette Avenue, Ferndale, Mich. 


| Please send me your data booklet on 
| saran rubber. 




















ing inertness to oil, acids, and various 
solvents. The applications of saran 
rubber in equipment design and 
manufacturing processes are almost 
unlimited. 


If the product you manufacture 
requires gaskets, valve pads, O-rings, 
various other types of rubber mechan- 
ical goods or rubber components 
that must resist greases, oils, solvents, 
acids or other corrosive chemicals, 
specify saran rubber to your molder. 
We will be glad to assist you directly 
with the design of your process equip- 
ment to assure your gaining all of the 
many advantages saran rubber has to 
offer. A data booklet on saran rubber 
is yours for the asking. 


RELATED PRODUCTS 


Saran rubber tank linings * Saran 
lined steel pipe—corrosion-resistant 
pipe that gives long-term operation 
with minimum maintenance costs. 


you can depend on DOW PLASTICS 
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OUTSTANDING FEATURES: 


Simplified gear system — balanced 
design — compact — rugged — highly 
efficient — abundant lubrication — low 
output shaft — positive oil seals — 
Herringbone, Rotor — protected — 
streamlined — direct through ventila- 
tion — quiet operation—AGMA speeds 
— extremely long life —every unit will 
operate in any position. 








20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 
Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 
No. D-431 








TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Van Wert, Ohio; 


Los Angeles 22; Hamilton, Canada; Santiago, Chile 


Offices and distributors in all principal cities 
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t can come only 

from a “ os 

that has grown 

through actual serv- 

ice since the early 

days of the electri- 
cal industry. 

—an ability to co- 

operate in pio- 

neering new 

wires to meet or 

anticipate in- 

dustry’s - 

ing — 

In the years 

that follow 

This Belden 

Program Is 

—TO Bt 





‘ ae > on > f? frogs aa FF , 
Ao oe te > Crdidiir- 
Class A product improvement. Let us Ye ) RLY 


prove that these savings are possible 


eo. 
in your plant, too. 
WRITE: Belden Manufacturing Co. ld iF 
46y1 cu Street 
Chicago 44, IIllinows 
F Oo R i N D U S T k Y 


W E M A 
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Perhaps your product needs lightweight, 
space-saving thermal and acoustical insu- 
lation. Or you may be interested in the 
strongest of all plastic reinforcements, or 
electrical insulations that prolong the life 
of apparatus, or a fiber for producing 
flame-proof textiles that may be as sheer or 
as rugged as your use requires, Pittsburgh 
Fiber Glass can meet any of these needs 

and many more with performance that 


SUPERFINE INSULATION 


“AA” and 


GLASS HELPS MAKE PRODUCTS 


, _ + 


a 


BETTER 


STRONGER 


makes products betver, safer, lighter, 
stronger. 
We'll be 


product data and information on facilities 


glad to give you complete 


for serving you. Technical assistance is also 
available. Pittsburgh Plate Glass Company, 
hiber Glass Division. 420 Duquesne Way, 
Pittsburgh 22, Pa. District Sales Offices: 
Chicago, Cincinnati, Cleveland, Detroit, 
New York, Washington, 


“B” fibers in a complete 


range of blanket roll sizes, thicknesses, densities, facings 


YARNS, ROVING and STRANDS 


, 


Made with the 


continuous 


filament process to an exceptional degree of fiber uniformity. 


PAINTS + GLASS - 


PITTSBURGH 


CHEMICALS . 


PLATE 


BRUSHES + PLASTICS 


GLASS COMPANY 
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We are Speciialis 
in Ye Design ana 


BIG 


BEARINGS 


For a dependable source of your dig 
bearing requirements, use our special- 
ized facilities—conveniently located in 
Detroit. Our long experience producing 
a wide variety of sizes and types of sleeve 
bearings qualifies us especially well to 
supply your needs for 8” to 27” O.D. 
bearings. Bronze, cast iron or steel backs, 
copper-lead, babbitt or leaded bronze 
linings. Plain or flanged, half or full- 
round. All-bronze piston pin bushings. 
For big bearings, accurate in every small 
detail, write, phone or wire. 


FEDERAL-MOGUL CORPORATION 


11043 Shoemaker Avenue 
DETROIT 13, MICHIGAN 
Since 1899 





Sleeve bearings in a wide range of designs and 
sizes; cast bronze bushings; rolled split-type 
bushings; bimetal rolled bushings; washers; spacer 
tubes; precision bronze parts and bronze bars. 
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SEEING. BELIEVING! Pay for themselves in the time 


they save... 
_ To prove it’s best, make this convincing 
j Clearprint car test ? 


on No. 1000H Watermarked Clearprint 
Clearprint’s standard title block and border 
save you valuable time and money...add a 
finished appearance to your drawings and 
prints. Ideal for routine sketches and smaller 
offices. Printed in standard size sheets from 
814" x 11” to 24” x 36”. 


Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 


ee 1482 SIXTY-SEVENTH STREET EMERYVILLE, CALIFORNIA 
CLEARPSINT 
TECHNICAL PAPER 


THERE IS NO SUBSTITUTE ~ Demand Waterr=arked Clearprint 





























SKINNER CLUTCHES 
by 
Soldnoid Valves | _ BE wekd axe} ‘ay 


ind air & hydraulic cylinders 
fluid shut-off 


diaphragm operated 
equipment 
coolant control 


7E Bop, 
“MM” SERIES pilot-operated 


Skinner Valves have extremely fast action, 
and large capacity on air, inert gas and 
liquid applications. All internal metal parts 
are stainless steel or brass. Soft seals pre- 
vent leakage — operate in any position — 


rubber coated, nylon fabric diaphragm for : “. lrons A Whole Sheet 


long life —port size 4’ or %”, orifice *" 


— power consumption, 10 watts —contin- b € ' Wi bb A Si | Pp 
vous duty. it ingle Pass 


M2 is two-way, normally closed, 5 to The American Laundry Machine Company’s 
150 p.s.i., weight 3 Ibs. M3 is three- | Super-Sylon Flatwork lroner irons table and bed 
way, normally closed, normally open, or : ‘ ' linens so gently that it will iron paper napkins. 
directional flow, 20 to 150 p.s.i., weight ROCKFORD CLUTCHES are specified for 
3% Ibs. American multiple chest flat-work ironers. Let 

Write for Bulletins No. 493 & 494 ROCKFORD clutch engineers help your product 


r designers specify the precise power transmission 
Shame WeCRIC VALVE DIV. 


control needed for your machines. 
THE SKINNER CHUCK COMPANY ROCK yw R D CLUTCH DIVI 5 (TON wacnte 
114 Edgewood Avenue, New Britain, Connecticut 209 Catherine Street, Rockford, Illinois, U.S. A. 


410 Product Engineering June, 1953 








Only an imaginative “let's look ahead” attitude toward new materials and production techniques 


where ideas 


made possible today’s amazing farming methods and equipment. For example, take 


some of the “impossible” shapes we cold form daily from all kinds of metals, 


in any lengths and for an ever growing list of farm applications. Yesterday, these 
applications were but drawing board dreams. Today, thanks to alert design 
engineers who are exploiting the economic and functional possibilities of 


Van Huffel shapes, these dreams are making present farm implements 





Gasket Materials 
to Tolerances of : 57% — 


Asbestos- rubber gasket materials by 
Rogers Corporation feature superior 
thickness control plus homogeneity 


and dimensional stability. 


UNIFORM AND PRECISE THICKNESS of Rogers DUROID gasket 
materials assure even compressibility over entire surface of 
the packing. Now your allowances for gasket thicknesses can 
be actual — not wishful — and fastening torques can be stand- 
ardized, an advantage that gains in importance as assembly 


operations are increasingly mechanized. 


MADE BY THE BEATER SATURATION METHOD, a manufacturing 
technique in which Rogers has maintained leadership since 
1932, DUROID gasket materials are thoroughly mixed in a 
water slurry. Asbestos fibres are blended with the rubber to 
form a homogeneous sheet, free of pressure-weak lumps of 


uncoated fibre. 


OFFERING AN AMAZINGLY HIGH RATIO of tensile strength *o 
density, DUROID gasket sheeting is available in three series 
of materials. In each series, formulations can be varied quite 
easily to meet specific requirements for compressibility and 
recovery. 


ROGERS 


CORPORATION 
Established in 1832 


DUROIDS 


Electronics ... 


ELECTRICAL INSULATION PLASTICS 
for Motors, Transformers, Molding Compounds 
Generators... 


for Gaskets, Filters 


You can specify +.002” for thicknesses up to .031” 


and +.003” for gauges up to %”, for most grades. 


DURCID 3100 SERIES — Neoprene-base asbestos recommended 
for use with oil, gasoline, freon and in water systems with 
anti-freeze. DUROID 3102 conforms with Spec. MIL-G-7021, 
Class 2 and AMS 3231. 


DUROID 3200 SERIES — Buna-N and asbestos recommended for 
oil, aromatic and non-aromatic fuel systems in which high 
temperatures and high pressures will be developed. DUROID 
3200 conforms with AMS 3232F requirements. 


DUROIL 3300 SERIES — GR-S end asbestos recommended for 
water, ani'-freeze and steam systems. Will swell in oil or 
gasoline appi:cations. 


FOR ALL GRADES 
Gauges: .015” to 4%”. Sheet size for .015” is 25” x 72”; 
for all other gauges sheet size is 50” x 72”. 


Rogers supplies DUROID gasket materials in sheets or in 
fabricated form, plain or graphite-coated. For test data, 
please write Dept. E, Rogers Corporation, Manchester, Conn. 


YOU NAME iT — WE'LL MAKE IT — AND FABRICATE IT, TOO 


SHOE MATERIALS 
for Counters, 


and Laminates Midsoles, Liners 


YOU SAVE WHEN ROGERS FABRICATES FINISHED PARTS 
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CHIKSAN aircraft hydraulic swivel joints 
employed in this applicotion permit 
complete flexibility in contraction and 
extension of otherwise rigid fluid lines 


CHIKSAN joints allow the Ermold un 
packer heod to travel backward ond 
forward with the hydraulic lines folding 
and unfolding automatically 


CHIKSAN aircroft swivel joints enoble 
Ermold to moke shorp bends in the 
hydraulic lines os the mechanism moves 
forward and backward in the unloading 
operation illustrated above. 


Product Engineering - 


er 
ey 7 wea 


CHIKSAN Flexibility, Safety and Economy 
END BOTTLENECKS! 


When the Ermold Division of The 
Barry-Wehmiller Machinery Company 
decided to put out an improved auto 
matic unpacker, it just naturally turned 
to Chiksan Ball-Bearing Swivel Joints 
to provide the necessary flexibility and 
stamina for the electrically-controlled 
hydraulic system. 


This system imparts the motion for pre- 
cision stopping and starting — for rais- 
ing and lowering elevating mechanism 

for gripping firmly and delicately the 
most fragile material. 


This application is just another exam- 
ple of how industry relies on Chiksan’s 
mastery in the flow of liquid and gas 


around seemingly impossible joints and 
angles—and through unyielding metal. 
Years of engineering of swivel joints 
have taught Chiksan how to gain pre- 
cision, achieve incredibly close tol- 
erances, provide higher resistance to 
extremes of temperature and pressure. 
Whether you re a bottler, a chemical 
processor — engaged in heavy industry, 
transportation or the petroleum indus- 
try, Chiksan Ball-Bearing Swivel Joints 
can help do a better job for yourself — 
for less. Chiksan’s 
Department of Development and Re- 
search stands ready to pul ils ex perience 
and skill to work jor you. Write jor 
Catalog 2A, Dept. PE. 


for your customers 


=. = LHASA 


Representatives in 
Principal Cities 


Sal] Reaping Swivel Joints 


CHIKSAN COMPANY «+ BREA, CALIFORNIA © Chicago 28, Illinois * Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas 


Chiksan Export Company (Subsidiary), Brea, California «+ 
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VARIABLE 


SPEED CONTROL 
STOCK DELIVERY 


e Assures optimum process speed 
e Permits 40:1 speed change while 
in motion (100 to 4000 rpm) 
e Constant torque capability 
e Fingertip control from remote point 
e Electronic 
“SERVO” control 
e % horsepower — 
4000 rpm base 
speed — 115 
volts and 230 
volt models, 
60 cycles 
e Coil winders, life test fix- 
tures, proportioning pumps, 
presses, conveyers, small machine tools, etc. 


MODEL 6301 $ $ 
FOR 230 VOLTS 149 30 159 30 
(WITH MOTOR) 


OTHER MODELS AVAILABLE TO 3 HORSEPOWER 
ewwogpeed DIV. of ELECTRO DEVICES, Inc. 
4 Godwin Ave. Paterson, N. J. 


: UNIFORMITY « DEPENDABILITY © SERVICE © ECONOMY © 
in SPECIAL FASTENERS 


“es. 


printing 


MODEL 6701 


FOR 115 VOLTS 
(WITH MOTOR) 











Ge all €} wc¢h WESTFIELD METAL PRODUCTS 


% MATERIALS — Steel, 
stainless steel, 
aluminum. 





brass, 
bronze and 


CAPACITY — From 3/16” 
hexagon to and including 
1 1/16” hexagon across 
flats, from 1/16” thick to 
and including 34” thick. 


THREAD SIZES—From #2 
up to and including 7%” 
diameters, any pitches de- 


Write to Dept B for NEW— 














Illustrative 
Folder 
WESTFIELD METAL PRODUCTS CO. 


WESTFIELD, MASS._ 


INC. 








What makes the Aunual 
HANDBOOK so popular with 


product-design engineers? 


The Annual HANDBOOK of Product 
Design for 1953, which you received 
last November, was the first edition of 
this continuing, yearly service to you. 
Your thousands of inquiries and enthu- 
siastic comments have represented to 
us the best possible evidence of your 
enthusiasm for this new service. 


Clearly, the HANDBOOK brings de- 
sign-engineers everywhere information 
they want and need. Into each issue of 
the HANDBOOK go hundreds of pages 
of product engineering data, carefully 
selected, edited, and illustrated to give 
you significant engineering develop- 
ments as reported during the year both 
in the U. S. and abroad. Our special 
HANDBOOK staff searches through an 
array of technical periodicals which 
could never be adequately read by 
most busy men, to acquire the most 
helpful and permanently useful data 
for inclusion in the HANDBOOK. 


You'll receive your 


Annual 


HANDBOOK 


of Product Design 


for 1954 
in November 


The 1954 HANDBOOK will be even 
bigger and more informative than the 
first edition. Both editorial and adver- 
tising pages will be completely in- 
dexed, and an index of the 1953 HAND- 
BOOK will be included. All data and 
advertising will be divided into ten 
major classifications, enabling you to 
locate exactly the subject matter you 
want quickly. 


Your HANDBOOK for 1954 will be 
sent to you in Mid-November as part 
of your regular subscription to Product 
Engineering. 


Product Engineering 


330 West 42nd St. 
New York 36, N. Y. 
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Prior to the use of Celoron Gears in the 
textile printing machine shown above, metal 
gears driven from the main gear had to be 
replaced after one to two months’ operation. 
They also wore out the expensive main gear, 
resulting in costly replacement and mainten- 


ance, as well as a delay in production. 


But since installing nine C-D-F Celoron gears 
over a year ago. there has been no wear on 


the main gear, no replacement of Celoron 


gears. C-D-F Celoron gears are extra strong, 


extra silent in operation. Celoron maintains 


its high strength and resiliency at continuous 


temperatures up to 225° F. Celoron is a 
laminated plastic produced under high pres- 
sures. It resists oil, water. many corrosive 


chemicals. 


Suitable for many gear applications, Celoron 
is easily and rapidly machined. Every tooth 
is of uniform strength. For most gear re- 
quirements, Celoron blanks are bandsawed 
from sheets. Molded blanks can also be 
furnished. For specific details. see the C-D-F 
sales engineer (sales offices in principal 
cities). Or write for Celoron Gear Catalog 


and plastic machining notebook. 


Why don’t you “imagineer” with Celoron gears? They have thousands of applica- 


high impact strength. Quiets noisy machinery. If it’s gearing you're hearing, 


CELORON: tions: automotive, textile, printing and metalworking machinery. Celoron has 
. 


talk it over with your C-D-F sales engineer (sales offices in principal cities). He’s 


a good man to know. 


THE NAME TO REMEMBER... CELORON GEARS 


NEWARK 40, DELAWARE 
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by Speer 


source of new solutions to parts-design problems 


Looking for a “special” material? 


*You be the judge 
of carbon’s versatility 
Carbon can be: Carbon has: 


Sawed 
Drilled 
Milled 
Broached 
Turned 
Planed 
Hobbed 
Ground 
Molded 
Extruded 





High corrosion resistance 

High heat transfer 

Low electrical resistance 

High thermal shock resistance 

High heat transfer (graphite) 
Carbon is: 

Non-warping 

Not wetted by molten metals 

Chemically inert 

Self-lubricating (graphite) 


St. Marys, Pa. 


Divisions: Speer Resistor * Jeffers Electronics 
International Graphite & Electrode 


Then look at carbon—and Speer carboneering. Look at 
carbon’s unique electrical, thermal and mechanical properties— 
and at the way Speer carboneers have put those properties to 
work in scores of new and varied applications. 

Take that small dashpot piston, for example. Made from carbon, 
it’s light, non-warping, self-lubricating and highly resistant to 


corrosion. 


Or those lightweight vacuum-tube anodes, and the diesel engine 
voltage regulator. Carbon gives them characteristics attainable 
from no other material. For only carbon offers such an ideal 
combination of low electrical resistance, high heat transfer, 
and excellent machinability. 

Other examples are virtually endless. They include 
feather-light resistors and 1300 pound electrodes . . . precision 
contacts and intricate glass molds . . . trolley wheels for cranes 


and packing rings for turbines. 


If you have a difficult parts-design problem—a problem 
involving, say, product performance or unit cost—send us the 


details. Carbon and Speer carboneering may well hold the answer. 
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WEAR 


What problems face you... - in 


Ni-Resist provides a ready solution 


because 


No other cast metal offers 
such a unique combination 


of useful engineering properties 


Use Ni-Resist® for a specific need or a combination of re- 
quirements. 

Mechanically Similar to Gray Iron, and resembling aus- 
tenitic stainless steel in many characteristics, Ni-Resixt can 
solve these problems at moderate cost... 

Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, NI- 
RESIST outlasts cast iron 100 to 1. 

Work-Hardening Characteristics combined with thorough 
graphite distribution make NI-RESIST ideal for metal-to- 
metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN gray 
iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, and 
up to 12 times better growth resistance than plain iron at 
temperatures up to 1500° F. 


Ni-Resist has high specific electrical resistance (140 micro 
ohms/cm*). 


Thermal Expansion may be controlled from 60% higher 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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EROSION AND 
ABRASION 


CONTROLLED 
EXPANSION 


ain 


HEAT 
RESISTANCE 


ELECTRICAL PROPERTIES 


than that of plain iron to a low approaching that of Invar. 


Several Types of Ni-Resist are available to meet a variety 
of industrial demands. 


At the present time, nickel is available for end uses in de- 
fense and defense supporting industries. The remainder of 
the supply is available for some civilian applications and 
governmental stockpiling. 





Sieve 
The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 
Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and, “Buyers’ Guide for 
Ni-Resist Castings.” 


wet 


Company 
Address 


67 WALL STREET 
NEW YORK 5, NW. Y. 


417 
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NO FINER 
FEATURES 


Ultra-pre e tolerances 

races of chrome o y electric 
furnace stee! with uniformly 
fine or ned homogeneous 
structure rugged, exact 
ingly balanced, deep 
grooved ball paths “gener- 
ated” for true roce curvature 
and polished to super- 
smoothness micro-lapped 
chrome steel balls matched 
in sets ond sphericity to 


hin 25 


TO COST LESS BY LASTING LONGER 


We've seen the time, in this business of ours, when bearing users 
often made their selections on a look-alike, serve-alike theory. But techno- 
logical progress, the squeezing of machinery tolerances, the stepped-up 
speeds and loads required in our modern mechanized world have long 
since changed ali that—a change we’ ve welcomed because Ahlberg bearings 
have always been designed and built on the principal that there is no 
substitute for quality—that only longer-lasting, ultra-smooth running 
bearings are actually an economy. 

Next time you design a new machine or modernize an old one, a 
point by point comparison will give you convincing proof of Ahlberg 
superiority and further evidence of how better bearings make better 
products. We'll be glad to collaborate closely with your engineers and 
submit quotations without obligation. Write today! Ahlberg Bearing 
Company, 3025 West 47th Street, Chicago 32, Illinois 


AHLBERG 


PRECISION CRAFTSMEN SINCE 1908 


UST BEARINGS AND BALL BEARING HOUSINGS 


BRS k ee ae ee | 
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Here’s an idea: 
Stainless Steel Tubing 


Maybe your product has to be attractive. Or sanitary, 
easy to clean. Or strong, and long lasting. Maybe you 
want high resistance to heat and corrosion. Easy fabri- 
cation. Low end cost. 


You'll find all these advantages in ELECTRUNITE Enduro 
Stainless Steel Tubing and Pipe. Formed from clean, 
flat-rolled steel. Uniform wall thickness . . . uniform 
concentricity . . . uniform quality, inside and out. You 
can bend them. You can join them by fusion or resist- 
ance welding. Or solder them. Or braze them. You can 
grind, polish or buff tubing to a mirror-like finish. . . 
1.D., O.D., or both. Or Republic will do it for you. We'll 
fabricate it, too. 


ELECTRUNITE Enduro Stainless Steel Tubing and Pipe 
are available in a variety of chromium-nickel analyses. 
Tubing also in type 430. The type that fits your particular 
application . .. properly used . . . can pay its way in better 
performame and lower maintenance costs. Republic 
engineers and metallurgists will be glad to help you 
choose it. For design data and specifications, write to: 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
222 EAST 131st STREET © CLEVELAND 8, OHIO 





ELECTRUNITE 


PRODUCED BY THE MAKERS OF ELECTRUNITE — THE ORIGINAL ELECTRIC WELDED BOILER TUBE 
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Slides to full extension 








—$—_ 


tilts, locks securely 








eRe ____ _____ ——— _ - ——_—__—__—— 


~ completely removable 


grant industrial slides 


Does this kind of action suggest applications in 
your field? If your design problem requires slid- 
ing motion (up to 500 lbs. load) plus tilting (+-90° 
or —90°, and any intermediate angles) plus positive 
locking —or any one of these — you will do well to 
consult “the foremost name in sliding devices.” 
Write to Grant Pulley & Hardware Company, 
31-77 Whitestone Parkway, Flushing, New York. 








SOLVE RETAINING 
PROBLEMS 
_. with 
my 

















easy-out 








With Spirolox you are assured of _ sible because of extraordinary Spiro- 
quick, easy installation and removal lox flexibility and conformability. 
of the retaining ring. As illustrated Unique two-turn construction lets 
by this installation on a tube-cutter you spiral-in a Spirolox ring quickly 
assembly, Spirolox is inserted in a 
jiffy, removed with a flip of a screw- 
driver. No spec ial tools needed. 


and easily. Complete elimination of 
lugs or projections, breaks or gaps, 
provides uniform shoulder which 
Simplified, trouble-free solutions to conforms 100% to 

retaining problems like thisare pos- diameter of groove. 

FREE DATA BULLETIN tells how you can solve U. S. Pat. No 

toughest retaining problems with SPIROLOX—send 2,450,425 and 

for your copy! Ramsey Corpor n, St. Louis 8, Foreign Pats 

Missouri, a subsidiary of Thompson Products, Inc Other Pats. Pend. NE 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


Vasticy 


- 
) Starting Point for a Better Product 


a es 


VOLUME 1 NUMBER 3 











HOW TO 
LOWER 
YOUR MOLD 
costs! | 


Exhoustive research by PYRO costs can be reduced by as much 
engineers and technicians has as 40 to 70%, and yet obtain 
resulted in the development of competitive production prices. 
new injection molding machines Fewer mold cavities also means 
which enable PYRO to use better quality control, 
small, relatively low-cost molds 
with fewer cavities for econom- 





Investigate now! Send your 
part designs and complete in- 
ical production of plastic parts, formation to PYRO for prompt, 

Now PYRO can solve your money-saving quotations. Com- 
plete injection molding services 
under one roof: Product Design 
and Development, Engineering 
and Tooling, Production and 
Assembling. Why pay more 
If your ports are suitable for than necessary? It will poy 
this special equipment, tool you to check with PYRQ, 


injection molding problems and 
save you money by the elimi- 
nation of the need for large, 
expensive multi-cavity molds. 


PLASTICS CORPORATION 


PYRO PARK, UNION, NEW JERSEY 
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The new 
ALLEN 
BUTTON HEADS 
are here 


Button head cap screws provide smooth 
streamlined surfaces which are desirable in many 
applications that do not permit countersinking. 
However, their sockets are necessarily shallower 
than those of standard socket cap screws. 


This makes it doubly important to be certain you 
specify genuine Allen © Button Heads. The 


Sold only through Leading 
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...and 
ALLEN © SOCKETS 
have the strength 
to make this new 

type practical 





basic superiority of Pressur-Forming and Allenoy 
steel provide ample socket strength for satis- 
factory use, even with the shallower socket. 

Sizes from #8 x 4" through %” x 2” standard 
with NC threads. These sizes also standard with 
NF threads except in '2 and %” diameters. 


Industrial Distributors 





Se 


Standard For 30 Years 


%e Ajox Rubber-Bronze Bushed and Neoprene Coup- 
lings combine positive drive with resilient flexibility for 
protecting direct-connected machines. They are made 
in a wide range of sizes in standard, shear pin, bolt-on, 
brakedrum and other types. Available with flanges 
made of cast semi-steel, drop forged steel, aluminum 


and bronze to suit requirements. Write for catalog. 


allt iet. 
AJAX DIHEDFAL = couplings 


Designed to Handle 
Misalignment up to 4° 


TEETH CAN BE CUT TO ORDER TO 
HANDLE GREATER MISALIGNMENT 


% Save thousands of dollars spent on lining up 
equipment. Simplifies machine design, installation 
and maintenance. Exclusive Ajax tooth shape 
provides for maximum misalignment with tooth 
clearances (backlash) kept to lubrication film re- 
quirements. Positive seals keep lubrication in and 
dirt out. Write for new bulletins covering standard, 
floating shaft and mill motor types. 


AJAX FLEXIBLE COUPLING CO. INC. WESTFIELD, N.Y. 


Representatives in Principal Cities 
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You may gain a valuable hint 
from this story how Treadwell 
renovated an old belling ma- 
chine with Oilgear Fluid Power 


The belling machine used for flanging big boiler ends 
in the Treadwell Corporation plant at Midland, Pa., 
has seen many years of service. The machine was 
slow, was “down” a lot, maintenance was high and 
production was off. 

A careful analysis indicated that the press itself was 
not at fault; the trouble was associated entirely with 
the water pump, storage and accumulator system used 
to power the press gripping and main rams. 

Two alternatives confronted the Treadwell people. One 
was to repair or replace the water system. This ran into a 
figure prohibitively high. It would not solve the problem 
of high maintenance, fau!ty control, erratic performance, 
the shocks inherent in the system, the slow cycles. 

The Treadwell people chose the second alternative 
and called in an Oilgear Fluid Power engineering repre- 
sentative. This is what happened: 

A standard Oilgear Fluid Power system was installed, 
without modification to the press. The only change was 
some rearrangement of the piping system. The cost was 
from one-fourth to one-third that of repair to or replace- 
ment of the water power system. 

The operation of the rams was speeded up, the total 
time for each cycle cut from 66 seconds to 34 seconds. 
Therefore actual press production was almost doubled. 
Because the power medium used is oil, friction and 
wear become almost non-existent. The space required 
is slightly less than that required by the water pump, 
but the bulky water tank and accumulator were elim- 
inated altogether. 


Did you ever hear of 


DOUBLING PRODUCTION 
ON “WORN-OUT” EQUIPMENT? 


ge 
eee 
Th 


The interesting thing about this Oilgear Fluid Power, 
which is smooth, shockfree and dependable is that from 
the one source, power travels to actuate the gripping 
rams, then while holding them at gripping pressure, 
travels over to the main or shaping ram and actuates 
it; then the same power retracts the rams in order and 
goes into “neutral” during the next handling step. 

The above is only one of a number of similar press 
“renovations” being performed with the use of Oilgear 
Fluid Power. 

Think of Oilgear Fluid Power as similar in every 
respect to electric power. It is generated, piped, and 
applied in the same way, with these important excep- 
tions: Oilgear Fluid Power can be used in linear move- 
ment where electricity cannot. Oilgear Fluid Power speed 
can be varied steplessly, smoothly, infinitely where elec- 
tricity cannot — or only with costly, troublesome, extra 
equipment. Oilgear Fluid Power can be “bled” off, dis- 
sipated harmlessly in case of shock. Oilgear is massive, 
tremendous, resistless power that can be controlled with 
micrometer precision. 

It is probably the most amazingly versatile power 
there is. Consider Oilgear Fluid Power to improve the 
saleability of new machines, to renovate old machines, 
to solve a hundred troublesome problems where other 
power has failed to help. It costs you nothing to find out. 
THE OILGEAR CO., 1571 W. Pierce St., Milwaukee 4, Wis. 


OILGEAR 

















Tou sinal PRESSURE TESTS! 


War BASTIAN-BLESSING COMPANY manufactures the 
“RegO” line of liquefied petroleum gas equipment. To the 
LP-Gas industry ‘‘RegO”’ has become the symbol of quality— 
the assurance of a complete and satisfying service. The heart 
of the LP-Gas installation is the pressure reducing regulator 
—upon its accurate and reliable performance the entire 
system is dependant. Parker Die Castings were selected be- 
cause they reduced machining costs to a minimum. On final 
tests, less than 3°% of the castings were rejected—97% met 
the rigid requirements of tolerance and strength under high 
pressure. This is another instance when Parker Die Castings 
are serving industry. Parker Die Castings are economical. 
You can profit from Parker experience in designing and pro- 
ducing quality die castings for a variety of industrial and 
commercial applications. Consult with Parker on your next die 
casting requirements. The result will be mutually profitable. 


THINK OF | Parker White-Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


PARKER ALUMINUM a«d ZINC 
A Oe Castings 
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Hounded by high production costs 7 


Molded plastics bring high costs to bay. Their unlimited color 
range, smooth finish and adaptability to design offer many pro- 
duction economies. Molded plastic parts cut finishing and fab- 


ricating costs . . . eliminate many production steps entirely. 


free AICO plastics applicator 
picks the right plastic for your product 


A TURN of its dial automatically selects the three best plastics tor each pur- 
pose . . . lists complete physical properties . even indicates the best mold- 
ing method. Send for your Plastics Applicator and hitch the new work horse 
of industry to your production problem. Mail the coupon today 


AICO 


PRECISION mo.oeo? 


PLASTICS 





American Insulator Corporation 


New Freedom, Pennsylvania 


Please send my free Plastics Applicator immediately 


NAME 


POSITION : : 
AICO’S Complete Plastic Molding 
aoumatetes Service Includes: Engineering 
Counsel; Mold Building; Injection 
— Compression and Cold Molding plus 
() Heve your representative coll on me. the molding of Reinforced Plastics 

















put an end” to your 
universal joint problems 





Among the many types of hub ends available 
on Apex heavy-duty industrial universal joints 
there’s one that will meet your particular re- 
quirements. Choose from thirteen stock sizes, 
4g" to 4” diameters, single or double. Sealed, 
lubricant-retaining covers, standard or flat, 
insure superior performance on applications 
where joints are exposed to water, corrosive 
gases or liquids, dust- or abrasive-laden at- 
mospheres, or extremes of temperatures. 
Choose Apex, too, for high overload capac- 
ity, superior fatigue resistance, lower deflec- 
tion rate. On special order, Apex industrial 
universal joints can be built of bronze alloys, 
stainless steels or other special materials. 
Write, on your company letterhead please, 


7 


for Catalog 27 and Application Data Sheets. 








APEX industrial 
universal joints 
are available 
with these 

hub types: 


THREADED 
SPLINED 
SERRATED 
BAYONET 
FEMALE THREADED 
SLOTTED 
TURNED 
PLAIN 
BORED 
SQUARED 
HEXAGON 
KEY-WAYS 


universal joints 





STRAIN 


GAGE 


TRANS- 


DUCERS 


For Measurement 


Co Mi? ‘al 


Special Ed 


itorial 


uur November 1952 


» you the most up- 


ils on strain 


tool’s 


gages 


great 


sections in 


covers 
bonde 


bridg 


the 
od and 
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nd recording 


the systems 


components. 
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1 displacement. 


flow, 


Case 
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llustrate some 


of the 


il applications for 


transducers. 


Copies available at 35 cents each. 


READER SERVICE 
DEPARTMENT 


Product 


Engineering 


McGraw-Hill Building 
New York 36, N. Y. 


THE APEX MACHINE & TOOL COMPANY 
1039 S. Patterson Bivd. © Daytor 2, Ohio 
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Note the big precision bearings 
and the big shaft. 

A pair of precision thrust bear« 
ings stabilize the shaft against any 
axial movement in either direc- 4) 
tion. (No end play) 

The double row cylindrical roff 
bearings carry the radials 
with ease and at low temg 


Power-Max 25 HP 


POPE Heavy Duty Wheel-Head Spindles are designed for a wide variety of applica- 


tions such as grinding, boring, milling, drilling and many other operations requiring 
PRECISION COMBINED WITH RUGGEDNESS in the spindles. 


For continuous production and trouble-free operation THERE'S NOTHING LIKE 
A POPE SPINDLE WITH ROLLER BEARINGS. 


Specify p 1 p E POPE MACHINERY CORPORATION 


PRECISION SPINDLES 
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You know how essential the right fasteners 
are to your product. They must be depend- 
able, economical, properly designed and 
rigidly manufactured to measure up to your 
own product standards. 

In many cases, you Can meet every require- 
ment by ordering standard fasteners from 
the most complete line made for industry, 
by National. 

And, when you need a special fastener... 
there’s no problem either when you call on 
National. For more than 60 years, our rep- 
utation has grown and our facilities have 
expanded ... because we have been able to 
answer industry’s need for an endless 
variety of specially engineered headed and 
threaded products. 

With some 3500 producing units, from 
cold-heading equipment to many types for 
secondary operation, we offer you experi- 
ence and facilities second to none. We can 
tell you how your part can be produced 
economically and speedily. .. in the volume 
you need .. . and to the National standards 
of quality. 

For the right fastener, essential to your 
product, send us your specifications or call 
your nearest National representative. 


THE NATIONAL SCREW & MFG. COMPANY 


Cleveland 4, Ohio 


Pacific Coust: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal 








FASTENERS &® 3 
STE wn} 
? 


HODELL CHAINS 
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hecause they have the lowest coefficient of friction of any cylinder 


For efficient performance at low pressure, the O-M Cylinder 
really stands out! Smoothness of bore (4 to 7 micro-inches), and 
self-adjusting packing reduce friction . . . floating-cushion noses 
eliminate binding, dragging, jerking. This assures a smoother 
stroke at low or high speeds. 


Every O-M Cylinder is All Cylinder! Interlocking mechanism 
does away with projecting tie rods and end caps, saving up to 
1/3 installation space, and permitting the use of a more powerful 
cylinder for the job. Easier to install and repack. End plugs 
tapped for universal mounting. All machined steel, with bearing 
bronze (no castings )—easily turned down to fit in deep recesses 
of machines or bases. 


14-DAY DELIVERY ON MOST SIZES 


Available in a full range of sizes (11/,” to 8” bores) 
with standard, * to 1 or oversize rods. Completely 
interchangeable parts. 


a 
of 


| 
| Mounting brackets 


interchangeable bore for bore 
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a air + hydraulic 
CYLINDERS 


~ 


J where others won't! 


Write today for FREE catalog 

and complete set of '/, and '/4- 

scale templates showing all cyl- 
inders and mounting brackets. 


ORTMAN-MILLER MACHINE CO. 
1218 150th Street, Hammond, Indiana 


Please send latest O-M Catalog 
Please send Complete Set of Templates 


Name. . . Position 
Company 
Address 


Zone... State 





Let a simple retaining ring save 


metal and money for you: 


Retaining rings saved material and assembly time on this 
finely made rheostat. They continue to save money both 
for Hardwick Hindle—the manufacturer—and for its cus- 
tomers. 

Looking at this application you may say it was obviously 
a “natural”, but there are literally thousands of cases where 
retaining rings can save as much or more. 

Examine your machines and products to see where the 
use of these inexpensive modern artificial shoulders can 
cut your costs too, 


NEWARK 5, NEW JERSEY ° 


7 
' 


Bite Ee 




















It is needlessly expensive and wasteful to hold a mecha- 
nism in place with unnecessarily big shoulders or collars, 
or to temporize with small cotter pins etc., etc. 

Let us show you how these high grade steel rings can 
do a thoroughly efficient job, saving money for you as 
well as for your customers. 

More and more applications of retaining rings are being 
made every day. 


W rite today for descriptive folder. 


THE NATIONAL LOCK WASHER CO. 


MILWAUKEE 2, WISCONSIN, U. S. A. 
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Product Engincering 


PRODUCT DESIGN STUDIES 


Reduced 20% 


ft 
— dability 


Greater Depen 


ry 
Better Appearance 


with STEEL CASTINGS 


When fabricated—from 39 pieces of steel 
—this tractor-mounted stumper, weighing 
more than a ton, lacked the dependability 
required for its tough job. Furthermore it 
was too costly. To overcome the service 
deficiencies would have made the cost 


even higher. 


Conversion to a foundry engineered cast 
steel unit—made up of three separate steel 
castings—not only produced a tool having 
the necessary strength and durability, but 
also reduced the cost approximately 20%. 


Improved appearance was an additional 


51 YEARS OF SERVICE TO 


STEEL FOUNDERS’ 


920 Midland Building 


June, 1953 


benefit gained through the use of steel 
castings. 

8 * * * 
Here is another example of the foundry 
cooperation which is resulting in lower 
costs and improved products through re- 
design to steel castings. 
This service is offered without cost or 
obligation. It makes available through 
your foundry representative the full results 
of the development and research program 
carried on by the Steel Founders’ Society 
of America. 


INDUSTRY 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 











---@ precision industry 


To serve this great industry 
a manufacturer must maintain the best and 
most modern equipment available, operate 
it with skilled craftsmen, and use every 
| existing method of tightening specifications 
and cutting production costs. Indiana Gear 
is such a manufacturer—a company 
of craftsmen producing fine quality 


transmissions and actuators for industry. 


ntrol panel room 


ting 


reat 


exo 


ultra modern 
department 


tributing fax 


ndiana Gear's unique 


ehard-to-make 


INDIANA GEAR 


INDIANA GEAR WORKS, INC.+ INDIANAPOLIS 7, INDIANA 


“+ 


GASKET PROBLEMS 
ARE OUR BUSINESS 


Vellumoid’s experience 
with a wide range of non- 
metallic materials is at 
your service. We work to 
many Government speci- 
fications. 


Ask for our Technical Data Book 
and samples for testing. 


We VELLUMOID 


444 VELLUMOID 
VELBESTOS 


= (Compressed Asbestos) 


VELLUTEX 
VELCOREX 
VELBUNA 


THIOKOL & BUNA N. 
Coated 


© sueVELLUMOIDco. | 


Worcester (6) : Mass. 














Publication date is 


NOVEMBER 


for 


The Annual 


HANDBOOK 


of Product Design 
for 1954 


A second yearly compilation of 
permanently valuable design-engi- 
neering data, fully illustrated, 
from the leading technical maga- 
zines pub!ished here and abroad. 


Product Engineering 


330 West 42nd St. 
New York 36, N. Y. 
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» oe» CONVAIRS, = 
:' A\ 





Conduit 
and 
Fittings 


Power plant section of Convair 340, one of 
several Convair types that use Breeze Conduit. 


Like so many types and makes of military and 
commercial aircraft, latest CONVAIRS rely on 
BREEZE Conduit and Fittings, particularly in the 
power plant sections. In such applications high 
heat resistance is a critical safety requirement, and 
BREEZE heat-resistant, stainless steel conduit 
meets the most exacting specifications in this re- 
spect. BREEZE 198 Series Conduit is FIREPROOF 
—withstands temperatures up to 2000° F. for 5 
i ae minutes in accordance with CAA safety regulations, 
ke ; Release No. 259. Breeze Conduit and Fittings for 
Breeze Stainless Steel Conduit, showing —— , . . ° ; . ° 
ietetatiad and tedided conteedion ignition circuits or high tension applications is a 
production item, readily available in a wide range 
of sizes. Flexible conduit assemblies are made to 
specifications for any use. 


—BREEZE FLEXIBLE METAL CONDUIT —— 
CORPORATIONS, INC. 
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For Parts that must be 
TAKEN OFF=PUT BACK=BUTTONED TIGHT 


LION FASTENERS 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can’t loosen a Lion Fastener. Even 
an inexperienced service man can’t replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs. 
Write today for demonstration kit and application data. 


TYPICAL APPLICATIONS: INSPECTION 


PLATES «+ COWLING «+ ELECTRICAL 
PANFLS «+ CABINETS - DUCTWORK 


Qr.&! 


Pree DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 


their adaptability to your product. Write on 
your company letterhead. No obligation. 


LION 


FASTENERS, INC. 
300 Main $t., Honeoye Falls, N.Y, 


Custom 
Production 


Diefendorf makes gears 
on experimental and pro 
duction contract—of all 
materials — in all types 
and sizes. Closest toler- 


ances 


A plant devoted exclu- 
sively to custom produc- 
tion. Engineering and 


design assistance. 


DIEFENDORE GEAR 
CORPORATION 


Syracuse, New York 


DIEFENDO:AF 


G EAR S&S 





NEVER BEFORE!! 


a 


BALL BEARING BUSHING 
that: 


. » provides such capacity in 
such limited space. 


- improves performance at 


such a low cost. 


. extends equipment service life 
with such savings in weight, space 
and cost of component parts. 


. makes so many “impossible” 
anti-frictior bearing applications 
possible, practical and economical. 


- makes lubrication so much less 
a problem. 


These and other advantages of 
SPLIT BALL BEARING BUSHINGS 
are offered for the first time in his- 
tory. Investigate! 


Our Engineering Department is 


ready always to give you the bene. 
fit of its advice and experience. 


SPLIT BALLBEARING CORP. 
LEBANON 1 = NEW _-HAMPSHIRE 
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Now available for 


PEACETIME 
APPLICATIONS 


tA Sn 


7 


eed to sneak a message through an Inferno ? 


Product Engineering 


If you've tried, you know that you need 
sheathed conductors ... (for the only safe 
way to carry electrical messages through 
blistering heat is with wires embedded in 
magnesium oxide and incased by high heat- 
resisting alloys). 

Now, thanks to research and product 
development growing out of the jet engine 
program, radically new and superior sheathed 
conductors are available. Successfully with- 
standing temperatures up to 1800-2000' F., 
these have the acded advantages of greater 
rigidity after forming, greater strength, 
greater resistance to corrosive gases. 
Equally important, they are fire, water and 
moistureproof. 

We here at Tuttle & Kift are now producing 


such sheathed conductors in diameters rang- 
ing from !/s" to 7/16" and in lengths upto 20 
feet. Both single and two-wire conductors are 
available—with such material as Chromel- 
Alumel, Iron-Constantan, copper and alumi- 
num used for the wiring and any one of fen 
or more materials for the outer sheathing. 

While, by necessity, most of our produc- 
tion up to this time has been for thermo- 
couple assemblies long approved and 
specified as standard equipment by jet 
engine manufacturers, we are now able to 
offer our facilities and “know-how” to other 
users. If you have need for such material, 
we would like to work with you. Simply 
teil us about your requirements. We'll carry 
on trom there. °° and promptly, too. 


TUTTLE and KIFT, INC. 


1831 N. MONITOR AVE. « CHICAGO 39, ILLINOIS 
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advanced 
features 


no backstop 
to wear 


armature 
‘sag off"’ 
eliminated 


pin-type 
armature 
bearings 


Take a 
Critical Look 


Inside... 


wear-resisting 
buffers 


class ‘‘B’’ 
specifi- 
cations 


an Automatic Electric class ''B” relay 


RELAYS 


PRODUCTS OF THE 


This Class “B” Relay meets stresses at critical areas 
... the stresses and strains of hundreds of millions of 
operations . . . with advanced features that are 
standard equipment. 


The conventional backstop has been eliminated. 
Working tips of the armature arms rest against 
non-magnetic discs, spot-welded on the heelpiece at 
points of contact with the armature, to prevent magnetic 
“freezing”. There is one less part subject to breakage, 
wear and need for readjustment. 


Armature arms are extra-thick, designed to handle any 
spring load, even under constant, heavy use. There is 
no “sagging off” or any other such loss of stroke. 


The bearing pin is fixed to the armature, and turns in a yoke 
with a large bearing surface, packed with solid, long-lasting 
lubricant. A wear-resisting plate gives the bearing pin 

a full-length bearing surface. The bearings last and last 
and last! The air-line remains clearly visible, can 

be checked easily. 


Dome-shape buffer design eliminates “wearing-in’, 
distributes spring pressure evenly, reduces wear and 
contour changes. Buffer material wears like iron! 


For exceptional sensitivity, performance and durability, 
specify this member of the Automatic Electric relay 
family. Complete data is yours for the asking. Write: 
Automatic Electric Sales Corporation, 1033 W. Van Buren 
St., Chicago 7, Illinois. In Canada: Automatic Electric 
Sales (Canada) Ltd., Toronto. Offices in principal cities. 


Six different types of Class “B” Relays are available to 
meet your needs. BQA—quick-acting, DC; BSO— 
slow-operating, DC; BSA—slow-acting, DC; BSR— 
slow-releasing, DC; BF A—quick-acting, AC; and 
BMS—quick-acting, AC or DC snap-acting contacts. 
Armatures—Series BQA and BSO have long-lever (2 to 
] ratio) armatures. Others have short-lever (1 to l 
ratio) armatures. 

Contacts—Normally twin. Load carrying capacity, 

150 watts (maximum 3 amps.). 

Contact spring capacity—Series BQA, BSO and BFA, 
13 springs per pile-up. Series 8SR and BSA, 6 or more 
springs per pile-up. Series BMS, 1 or 2 snap-cction switches, 
Dimensions—Serits BQA, BSO, BSA, BSR, and BFA— 
over-all length, 4532”; width, 146” to 244” (depending 
upon number of springs) ; height, 1142”. Series BMS— 
over-all length, 4°32”, width, 1°32”, height, 292”. 


For more detailed information, ask for Circular 1801. 


SWITCHES 


INDUSTRIAL DEPARTMENT OF 


<> ELECTRIC | 
AUTOMATIC Ry FLECTRIL 


CHIC 


® 
AGO 
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LINDBERG "oO ouns 


Lindberg’s full line of standard air and hydraulic 
cylinders is backed up by years of experience 
as “special cylinder specialists.” 


From coast to coast, you'll find that most of the special 
cylinder installations . . the tough jobs that require 
extra engineering skills and efforts . . are by 

Lindberg. In a mid-western sheet and tin mill, you'll 
see Lindberg Cylinders powering a conveyor 

system. In a southern aluminum plant, you'll see 
Lindberg Cylinders on aluminum ingot casting 
equipment.:In an eastern steel! plant, you'll see Lindberg 
Cylinders on large materials handling installations. 


From out-of-the-way lumber camps in the north woods 
. . to sprawling textile plants in the southeast . . 

and busy food processing plants in the west, 

you'll find that the “special” installations . . 

the unusual installations . . the difficult-to-design 
installations are-by Lindberg. 


We also build a full line of standard cylinders 
which are just as good! 


AIR..HYDRAULIC 


LIWOBERG CYLINDERS 


Lindberg Engineering Company 
2450 West Hubbard Street, Chicago 12, Illinois 
















oe | 


NAX 


WIGH-TENSILE STEEL 


keep rour SCRAP MOVING TO YOUR DEALER 


438 


BUMPER FACE-BAR 


for 


High Strength and 


Impact Resistance with 


Excellent Cold -Formability 


N-A-X HIGH-TENSILE, having 50° greater strength than mild carbon steel, 
: » — ee, » 

permits the use of thinner sections—resulting in lighter weight of products. 
It is a low-alloy steel—possessing much greater resistance to corrosion 
than mild carbon steel, with either painted or unpainted surfaces. Com- 
bined with this characteristic, it has high fatigue and toughness values at 
normal and sub-zero temperatures and the abrasion resistance of a medium 
high carbon steel—resulting in longer life of products. 

N-A-X HIGH-TENSILE, with its higher physical properties, can be readily 
formed into the most difficult stamped shapes, and its response to welding, 
by any method, is excellent. Due to its inherently fine grain and higher 
hardness, it can be ground and polished to a high degree of lustre at lower 
cost than can mild carbon steel. 





Your product can be made lighter in weight . . . to last longer . 
and in some cases be manufactured more economically, when made of 
N-A-X HIGH-TENSILE Steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division m Ecorse, Detroit 29, Mich. 


NATIONAL STEEL sly, CORPORATION 
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Howell Weather-Protected 
showing frame construction of 20 
h.p. sizes and larger. 


Motor 


New Howell Weather-Protected Motor! 


You can use it on any outdoor job— substitute it 
for any standard open motor of the same frame size! 


Splashing rain, drifting snow, boiling 
sun or wind-blown debris can’t 
affect the long life or smooth-running 
verformance of the new Howell 
Weather-Protected Motor . . . it’s 
designed inside and out for use in 
all kinds of weather! 


® Except for ventilation openings, 
the end plates and heavy-duty 
frame totally enclose all working 
parts. Outer surface and hardware 
are treated to resist rust and cor- 
rosion; outer nuts and bolts have 
hexagonal heads for easy handling. 
Motor ventilation is obtained from 
large fans mounted on the rotor 
shaft which draw air through baffled, 
screened ventilation openings to 
cool both windings and stator lami- 


Send Coupon Today! 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN City 
Precision-built motors for industry since 1915 
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nations. The result is a motor ideal 
for use in the chemical, petroleum 
or air conditioning industries—any- 
where dependable motor perform- 
ance is required outdoors. 


You can get statically and dynami- 
cally balanced Howell Weather- 
Proof Motors in NEMA classifica- 
tions or special voltages and fre- 
quencies, horizontal or vertical 
mountings, from 1 to 500 h.p. at 
1800 rpm; corresponding ratings at 
other speeds are also available. For 
further data, or assistance in apply- 
ing Howell Weather-Protected 
Motors to your present jobs, call 
your local Howell representative or 
mail coupon below! 


' 


Gentlemen: 
€ > 


Name 2 
Firm 


Address. 





Each slot cell has eight pieces 
of insulation; top and bottom 
coils and all phase groups are 
insulated from one another 


Entire stator is twice saturated 
with resin-based varnish, twice 
baked at high temperature 
for complete protection. 


Copper-clad rotor is fused 
into an inseparable mass; only 
copper or copper alloys are 
used, never aluminum castings. 





Frame construction of 15 h.p. 
Howell Weather-Protected 
Motors and smaller. Send 
coupon below for full details 
on all sizes 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 


Please send Howell Bulletin WP-1 


Please have Howell representative call 


a le 





IMPROVED 
/ Copper-clad 


4 


Aluminum Sheet 


High Conductivity - Strength - Lightness 


Another Improved composite metal. Improved copper- 
clad aluminum sheet combines the high conductivity of 
copper, with the aircraft lightness, strength and durability of 
aluminum. A product with almost endless industrial appli- 
cations ... available to you now either single or double clad. 

Your inquiries are cordially invited and 
will receive prompt, interested attention. 








The Home of IMPROVED Service 


Rhode Island's largest manufacturer 
of Laminated Metals. 





mr ~~ the IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 





MULTIPLE ASSEMBLIES 
FOR SMALL PARTS BELONG TO 
HORSE-AND-BUGGY DAYS 


GRIES 
DIE CASTINGS 


GIVE YOU TINY 
PARTS LIKE THESE 
COMPLETE 


IN ONE 
OPERATION 


Compare GRC small die castings with assemblies 
produced by other methods. GRC completely finished 
rts save you time, labor, 1 Cast in one 
igh-speed operation, they open broad opportuni- F 
ties for your new designs. Fast delivery on 100,000 9 
pieces to many millions. “ FA 
Write today for bulletin and samples. "s 
Send prints tor quotations. ete 
Producers 
of Tiny 


GRIES REPRODUCER CORP. castings SW 


Monufacturers of Small Castings Exclusively 
98 Willow Ave., NewYork 54° MOtt Haven 5-7400 


Max. Wt.: '/2 oz 
Max. Loth.: 134 in 





Smaliness Unlimited 


Ball-Disc Integrator 


A small size precision integrating 
mechanism, the Ball-Disc Integra- 
tor. Used for totalizing, rate deter- 
mination, differential analyzing, 
closed loop mechanical servo-ele- 
ment, and may be applied as a pre- 
cision variable speed drive or other 
applications. High performance and 
long life are assured by the use of 
super-finished balls and tungsten 
carbide disc. Size: Width 1%”, 
Length 2%”, Height 3%”, Wt. 21 oz. 


design simplicity 


in 
computer components 
by 


IBRASCOPE 


For information on these 
or other computing- 
controlling devices, write. 


LIBRASCOPE, INC, 


Analog and Digital Computers, 
Input-Output Devices and Components 


1607 FLOWER STREET, GLENDALE, CALIF. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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for MAXIMUM LIFE EXPECTANCY 
in EVERY BEARING! 


On ly SEALMASTER 


is HARD HERE 
but SOFT HERE 


to permit race-to-shaft locking 


increased holding power 


to insure greater resistance to shock 
and vibration 


to minimize danger of fretting corrosion and 
eliminate shaft wear by firmer locking 
of bearing to shaft 





Zone Hardening is another major development... in a long 
history of SEALMASTER advances that includes: the firs/ 
self-aligning, permanently sealed industrial ball bearing 





unit... the first outer race locking pin... the first ball 
retainer riding the inner surface of the outer race ring. 
Write for your copy of SEALMASTER Catalog No. 845. 


*ZJONE HARDENING 


is a completely automatic heat 

treating process by which the inner race 
ring of SEALMASTER Ball Bearing Units 
is hardened through ball path 

section only. (See cutaway view.) The 
extended part of the inner race is left in its 
original metallurgically soft, tough state 
Hardened set screws are mounted through 
this soft portion, to provide firm race-to-shaft 
locking and the performance advantages 
mentioned above. ZONE HARDENING 
is patented—exclusively SEALMASTER’S! 


SEALMASTER BEARINGS 


A Division of Stephens-Adamson Mfg. Company 


ZONE HARDENED 

PERMANENTLY SEALED 
SELF-ALIGNING * PRE-LUBRICATED 
FLOATING BALL RETAINER 


9 Ridgeway Avenue, Aurora, Illinois 


FACTORY REPRESENTATIYV 
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SPECIFY ° 


ge STO 


FIXTURE CLAMPS and 


FIXTURE DETAILS 


Just select the Clamp or Component that fits 
your need . . . trace into your design. Any 
MORTON product may be modified to suit 
your application. 


Widest range of sizes and types to fit every 
requirement. 

immediate Delivery. 

Highest quality of workmanship and materials 
maintained. 


Write Today: 


For instructive illustrated catalog con- 
taining full size tracing templates of each 
product, bound in loose leaf style for 
easy removal. 


MORTON 
MACHINE WORKS 


2421 WOLCOTT ST. DETROIT 20, MICH. 





Collector 


7 Wesche Collector Rings 
/ are available in many 
standard designs and 
sizes. More typically, we 
are called upon to design 
and build custom rings 
for a specific application. 


Collector rings serve to 
complete electric circuits 
between stationary and re- 
volving parts such as 
heated rolls, revolving plat- 
forms or cranes and rotating 
machine parts. Wesche 
Rings are bronze, insulated 
from each other with pheno- 
lic or fibre. Required number 
of terminals extend from one 
or both ends. Two to more than 
40 rings may be assembled 
into a unit rating from frac- 
tional to more than 200 am- 
peres. Up to 48” diameter. 


Silver plating, split rings 
and many other special 
optional features to order. 


White 


for catalog containing data sheet for easy ordering. 


THE B. A. WESCHE ELECTRIC CO. (Welco) 


1624 VINE STREET © CINCINNATI 10, OHIO 
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Facts about 
HELI-COIL inserts 


you should know 





What they are 


Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W hat they are for 


AS ORIGINAL COMPONENTS: Helii- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework. 


FOR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 

Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical 


W hat they do for you 
Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
rmitting use of cap screws, instead of 
olts and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Helji- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 
the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 


Don’t get caught in the middle 


put this there 2 


A 
kc 


e 


.- A 


sun 


( 


= 


in 


‘ 


Ale 
il 


Sales demanding ‘‘twice the product at 
half the price’? Does production want 
on the production line? Where are you? 
Caught in the middle? 


You can be a hero to both sales management and produc- 
tion management by telling them about Heli-Coil* Screw 
Thread Inserts. 

These precision formed inserts of stainless steel or phos- 
phor bronze wire make vastly stronger threads in metal, 
plastics, and other materials. So much stronger that you 
can safely use smaller and fewer and shorter cap screws — 
thinner sections, lighter bosses. Thus costs are reduced, 
production simplified. And threads cannot strip, corrode or 
gall—they never wear out. 

Learn how other designers are using Heli-Coil Screw Thread 
Inserts. Get the technical data you need to apply them to 
your “threadaches.” Use the coupon — now! 


= instead 


4 
andigave 


th om 


7 t 


hes 


“half the cost and half the time” 


*Reg. U.S. Pat. Off 


HELI-COIL CORPORATION 


DANBURY, CONN 


1446 SHELTER ROCK LANE, 


my [] Send Free samples and Handbook No. 652, a complete design 


manvol. 


] Send Free samples and put me on list to receive 
case history periodical. 


“Heli-Call”, 
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day! Complete information and engi- 
neering data is available in the Heli-Coil 
catalog. Use Coupon! 


NAME 


COMPANY 


*Reg. U.S. Pat. Off. 


Approved for All Military ADDRESS 


and Industrial Uses 





city ZONE STATE — @* 


Pee Tease eaeoeens 
LE Sama aeaeeaaeeaesee 
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tee 


Pittsburgh brushes in 
use of Westinghouse 
Electric Corp., re 
moving slag from tes? 
plates used in welding 
equipment. Westing- 
house reports better 
finish in less time, in 


Fi 


CeCe ee eee eee e ee tees ee 
oe eee eeereseesese *** 


comparision with 
former hand methods 


Type F Blowers 
Originally designed for cooling electronic tubes in trans- 
mitters, induction heaters and diathermy equipment, Heinze 
F 2 Blowers have become popular also for advertising dis- 
plays and similar applications where a small current of air 
and quiet operation are required. 


Replace hand finishing with power- 
driven Pittsburgh Brushes for 


Better Cleaning 
Lower Labor Costs 


PETITE 


Characterized by low wattage, neat appearance and 
light weight. The shaded pole motor will not cause radio 


interference. 


115v AC 60 cycles 15 watts 
F2D (double) 20 CFM 3000 RPM 
(free air) 


F2S (single) 10 CFM 3000 RPM 
(free air) 


Fewer Rejects 


—as these companies did: 


Removal of imbedded slag in welding test plates formerly 
was done by hand at the Westinghouse Electric Corp., 
Trafford, Pa., using a wire brush and welder’s hammer. 
Pittsburgh brushes, powered by a direct-drive '% h.p. 
motor, now remove more slag in less time, and produce 
a better finish. In addition, Westinghouse reports their 


Pittsburgh brushes “‘stand up better than average in use.” 


Complete cleaning of dried concrete, rust and scale from steel 
frames used in concrete forming is essential prior to re- 
using the forms. Pittsburgh wire brushes were installed at 
the Universal Form Clamp Co., Chicago. Working on a 
conveyor-fed machine, the Pittsburgh brushes now remove 
all foreign material at a rate of 50 pieces per hour, replacing 
former laborious hand brushing and scraping. 


De-scaling preheated bar stock at the Dominion Forge & 
Stamping Co., Ltd., Canada, was formerly done by hand 
scraping. This never did a complete job, and inclusions 
resulted which produced defective forgings. Pittsburgh 
brushes, on specially-designed machines, now do the job, 
and have “‘increased efficiency, decreased the amount of 
scrap, improved work quality, and saved labor.” 


WRITE TODAY FOR FREE BOOKLET! 
Write today for a free copy of our booklet that | 
shows, through actual case histories, how Pittsburgh 
cuts brushing costs. Address: PirrspurGH PLATE 
Grass Company, Brush Div., Dept. W-6, 3221 
Frederick Avenue, Baltimore 29, Maryland. 


PITTSBURGH 


GuerUrirer 


BRUSHES * PAINTS © GLASS * CHEMICALS * PLASTICS * FIBER GLASS 


PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


444 








Heinze Electric Co 


685 Lawrence Street 


LOW ELL. MASS 


ilhig 


Seeesreeeseeeeseeseeees 








Roy W. Lessard, As- 
sistant Chief of Design. 
Has had extensive aero- 
nautical design and 
structures experience 
with many leading air- 
craft’ manufacturers 
and is part of the Fair- 
child engineering team. 











AN INVITATION 
TO YOU 10 G0 
PLACES WITH 


FaircHILD 


A secure future, exceptional 
opportunities for advancement, 
and a high starting salary await 
you at FaircHILp. We have open- 
ings right now for qualified en- 
gineers and designers in all 
phases of aircraft manufactur- 
ing. 

Paid vacations, liberal health 
and life insurance coverage, 
5-day, 40-hour week as a base. 
Premium is paid when longer 
work week is scheduled. 











ENGINE AND AIRPLANE CORPORATION 


AE= FAIRCHILD Aocrat Dion 


HAGERSTOWN, MARYLAND 
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Direct Hits 


take = Fellows-Cut 
nstrument Gears 
by the TON 


A typical one of Arma Corporation’s auto- 
matic aiming mechanisms has some 3,500 
gears working in combination. These gears 
deliver motion only. Excessive pitch line run- 
out must be avoided or hits become misses. 


a fair question 


What is the quickest and most economical way 
to mass produce this accuracy? 


Arma has picked the Fellows Method time and 
ACTUAL SIZE time again. Here are 4 reasons why: 


(Product data o P pst) ° ° 
ee Accuracy—scores of manufacturers in their 


own field could readily testify to mass produc- 
tion within unusually close tolerances with 
Fellows equipment. 


Speed—a typical gear, shown above, was cut, 
shaved and inspected in 4 minutes, 40 seconds. 


Versatility—the Fellows 3” Gear Shaper cuts 
gears from 1/16 inch pitch diameter to 3 inch 
pitch diameter. 


Economy—one man runs 3 machines. Easily 
accessible fixtures cut change-over time. 


This is the Fellows Method in action. We would 
welcome an opportunity to discuss your gear- 
ing problems at your convenience. 


FELLOWS CUT... by nine 3” Gear Shapers 
FELLOWS SHAVED... by eight #4 Gear Shavers 
FELLOWS CHECKED... by four 8M Red Liners 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Dept., Springfield, Vermont. Branch 
Offices: 616 Fisher Bidg., Detroit 2; 5835 West North Ave., 
Chicago 39; 2206 Empire State Bidg., New York 1, N. Y. 


GEAR SHAPERS + SHAVING MACHINES + CUTTERS AND SHAVING TOOLS + GEAR 
INSPECTION INSTRUMENTS * THREAD GENERATORS «+ PLASTICS MOLDING MACHINES 


Product Engineering — June, 1953 





PERKINS MAKES: 
Helical Gears 

Bevel Geors 

Sprockets 

Ratchets 

Worm Geors 

Spiral Gears 

Spur Gears with 
shaved or ground teeth 
Ground Thread Worms 





...and not released 
until proved fit! 


That's the fate of all PERKINS precision, 
custom-made GEARS prior to shipment. 
The folks in our inspection department — 
a section of which is shown — may be a 
suspicious lot (never mind what some 
other people in our plant call them), but 
when they certify a gear to be sound and 
“as specified” you can bet your last bot- 
tom dollar that the end-product of which 
they ultimately become an integral part, 
will be a better product! 


NOTE 1: A new product is the Perkins Precision Spring 
Coiler. This coiler (patent applied for) turns out precision 
springs — any type, shape, size, from wire sizes .005 to .125. 


2: Another new preduct — the Perkins “Bendit 15” -—a 
patented metal forming machine bends and shapes sheets, 
rods; strips tubing into innumerable complex as well as simple 
forms that would be difficult or impossible to make by other 
means. Eliminates need for expensive tools or specialized 
skills. Ht. 47°", net wt. 200 Ibs. Write today for descriptive 
catalogs, prices etc. 


PERKINS MACHINE 
& GEAR COMPANY 


WEST SPRINGFIELD, MASSACHUSETTS 








Have you 
TEMPERATURE PROBLEMS IN 
BEARING APPLICATIONS? 


If you do, you can find real 
help on this subject—as on so 
many others—in your Annua! 
HANDBOOK of Product Design 
for 1953. An important, carefully 
detailed report in the HAND- 
BOOK explains an empirical for 
mula which enables the designer 
to specify speed, load, and lubri- 
cation requirements so that the 
bearing operating temperature 
will fall within safe limits. 


Every new edition of your An 
nual HANDBOOK brings you a 
wealth of permanently useful 
data representing the significant 
developments of the year in the 
field of product-design engineer- 
ing. This data, painstakingly se- 
lected from leading technical 
publications here and abroad, is 
specially edited for the HAND- 
BOOK—sometimes condensed, 
sometimes expanded, always 
fully illustrated by photos, 
graphs, and charts. The HAND- 
BOOK is completely indexed, and 
sectionalized into ten major clas- 
sifications for easy reference to 
subject areas of particular inter- 
est to you. The report on operat- 
ing temperature of bearings 
mentioned above, for example, is 
just one of many reports in the 
sixth section, Design Analysis and 
Mechanical Parts, of the ‘53 
HANDBOOK. 


In Mid-November, you will re- 
ceive The Annual HANDBOOK of 
Product Design for 1954, even 
bigger and more informative 
than your widely acclaimed 
HANDBOOK for 1953. The new 
edition will again come to you 
as part of your regular subscrip- 
tion to Product Engineering. 


Product 


Engineering 
330 West 42nd Street 
New York 36, N. Y. 
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Special precision 
molded Hycar gas- 
ket provides equal 


receive molded pressuyre crovad 


gosket. 


joint. 


peuothe. TRI-CLOVER Fezsz/ 
A TRI-CLAMP 


Suap-action 
STAINLESS STEEL 
SANITARY FITTINGS 


MOST ECONOMICAL METHOD 


FASTEST, SIMPLEST, 
3 ever developed 


of Sanitary Line installation 


TRI-CLOVER — The leader in the design 
and fabrication of quality fittings for over 
30 years, now presents TRI-CLAMP fittings 

another “first,” making possible an entire- 
ly new concept of sanitary line installation 


- WHAT IT IS: The TRI-CLAMP Joint con- 
aieommalt cncton sists of a flange type ferrule, precision 
clomp, with ps molded gasket, and the TRI-CLAMP itself 
locking device secure- a spring clamp which grips ferrule edges 


ly attached. with a snap-action toggle assembly . . . al- 





FOR BOTH PERMANENT “C-1-P" 
AND TAKE-DOWN LINES 


ne fig is the special clamp for use with 


“Cleaned-in-Place” lines . . . 
clamp which can only be 





ways ready for instant assembly or dis- 


f = assembly 
HOW IT WORKS: Attach ferrules to tub- 
ing, insert gasket into position, slip TRI- 
, CLAMP over ferrules and gasket and snap 
7 closed. Thus, at a flick of the wrist, you have 


completed a positive, sanitary leak-tight joint 


= {~— SAVINGS: Substantial savings have been 


made in initial material cost per joint over 

SL conventional union nut ferrule assemblies 
When cleaned in place, cleaning cost has 
been reduced up to 60 
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SIZE RANGE: Available in a full line of 
httings for both “permanent” and “take- 
In addition to the full new down” sanitary lines, in 149”, 2”, 214)”, 3” 
line of TRI-CLAMP fittings, and 4” sizes in type 304 stainless steel 
Tri-Clover offers the complete 
line of standard 3-A sanitary 
fittings and valves in both 
stainless steel and Tri-Alloy, 
utilizing conventional union 
nut — Acme thread design 
. .. as well as sanitary cen- . x 
trifugal pumps, stainless steel Tne - Clouer 
tubing, Super Speed Tools 
and manufacturer's special- MACHINE C °. 
ties. Write for details. ; , ome eee On: 


foo 
2) 


See your nearest Tri-Clover Distributor 
or write for new Catalog 1-152A 


TRIALLOY AND STAINLESS STEEL FABRICATED STAINLESS STEEK 
SANITARY FITTINGS VALVES INDUSTRIAL FITTINGS ANT 
PUMPS, TUBING, SPECIALTIES INDUSTRIAL PUMPS 


THE Complete Line 





Fire Power... 
Product of manufacturing skills 


The destructive power and 
penetrating force of the 

3.5” bazooka rocket shown being 
loaded at left are the end result 

of design plus skills acquired 


through manufacturing experience. 


Eastern Tool & Mfg. Co. is currently 














producing precision made wire forms, 
metal parts and deep-drawings used in 





the bazooka rocket. Many of these 
ordnance components receive their 





final finishing in our large and com- 
pletely equipped plating and finishing 
department, a portion of which is 





shown at the right. 


Write for descriptive 
Booklet No. 100 


Eastern Tool & Mfg. Co. 


Belleville 9, New Jersey 
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[ t V b ti E it 
S > New MB shaker delivers 10,000 pounds force output! 
Vel Ul t > Widens scope of vibration testing 
to MIL-E-5272 and other specifications! 


ERE’s the latest—and the larg- 
H est vibration exciter ever 
built for shake testing. Developed 
by MB vibration specialists, this 
unit incorporates all the advances 
made in the last seven years for as 
suring dependable operation, pure 
table motion, and absence of reso- 
nances. These include specially de- 
signed table flexures, forced air 
cooling, built in protection against 
overtravel of the table and against 
misoperation of the equipment 





This extra heavy duty, conserva- 
tively rated, electromagnetic shaker 
has the capacity and endurance to 
permit continuous testing at rated 
output. It will handle anything from 
electrical components to air-frame 
structures. 


Remember — available MB Vibra- 
tion Exciters now range from 5 
pounds output size all the way up 
to this new giant. Make MB your 
headquarters for help on vibration 
testing and other problems. 


MODEL C-100 VIBRATION EXCITER has '” total table 
travel. Flexure design supports heavy table loads 
without sacrificing stroke. Trunnion support per- 
mits operation in all positions from horizontal to 
vertical, and has built-in vibration isolation. Op- 
erating range: 5 to 500 cps 


CONTROL PANEL (Mode! T-100) assures proper op- 
eration of equipment with interlocked controls 
Accurate, easy, continuous control of force and 
frequency permits quick adjustments, or “scan- 
ning” over entire operating range. MB Vibration 
Meter provided; also running time meter 


ROTATING POWER SUPPLY rated to deliver full power 
without need for power factor correction. Blowers 
cool each unit separately. Alternators feed driver 
coil of shaker, with minimum harmonic distortion. 











BULLETIN TELLS MORE 
THE MANUFACTURING COMPANY, INC. Contains specifications, oper- 
ating information and help- 
| 1060 STATE STREET, NEW HAVEN 11, CONN. ful hints om usages of the 
| complete line of MB Exci- 
ters. Write for Bulletin 


1-VE-6. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT @ TO GENERATE IT 
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This Office Typist is doing 
the work of 4 Draftsmen... 


Te Ie it I 


—— 





This girl (who doesn’t have 
and doesn’t need, an engineer- 
ing degree) is daily saving her 
firm the lettering time of 4 
draftsmen. And she’s doing a 
neater, sharper, more legible 
job of lettering, too! 

EASY AS ABC to operate! 
Standard keyboard works like a 


typewriter. Wide selection of in- 
stantly changeable type faces 
makes Vari-Typer useful and 
MONEY-SAVING for other jobs.. 
setting text type for specifica- 
tion sheets, literature, instruc- 
tion manuals, etc... which can 
be duplicated on office ma- 
chines or offset printing. 


Lettering Machine 


Body copy produced on DSJ Model. 


Headlines photo-composed on the Headliner. 


SEND THIS 
COUPON 


«.-@nd learn how you too 
can break that drafting 
foom boltleneck, 


| pec mange eee ete one oe caer 
RALPH C. COXHEAD CORPORATION 
720 Frelinghuysen Ave., Newark 5, N.J. 


Please send me Vari-Typer Booklet 164 | 


NAME, 


lecunscmecnnenuieneaumennam 


ENGINEERING 
DRAWING 


New Eighth Edition... 


. of the famous “French's Engineer- 
ing Drawing” gives new information 
new techniques. Shows best practices 
und recent advances, including funda- 
mental theory, care and use of in- 
struments, and the most advanced 
phases of dimensioning pictorial 
representation, and illustration. By 

homas E. French and Charles J. 

rek, Ohio State U. 8th Ed., 715 

pp., 1233 illus., $8.00 


NOMOGRAPHIC CHARTS 


A collection of 92 timesaving charts 
for simplifying and speeding up eng! 
neering computations. The charts ap 
ply to mathematics and general eng! 
neering, the fields of hydraulics, me 
chanics, and thermodynamics and 
electrical problems. They are accurate 
in the range between slide-rule com- 
putations and exact numerical com 
putations, and each is followed by an 
explanatory text. By C. Albert Kul- 
mann, 244 pp., $7.00 


STRENGTH OF MATERIALS 


A simplified quick home-study course 
in how to figure accurately the effect 
of stresses and strains upon the 
strength of materials. Fundamental! 
principles are explained clearly and 
understandably. Gives numerous fully 
worked out problems. Topics covered 
include tension and compression, riv- 
eted joints, welded connections, beam 
and column design, beam (deflection 
and many more. By John W. Brene- 
man, Assoc. Prof. of Engin. Mech.. 
Penn. State Col. 2nd Ed., 140 pp., 145 
illus., $3.00 


FORMULAS FOR 
STRESS AND STRAIN 


r 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


Presents in convenient form all the 
formulas for stress, strain, and 
strength likely to prove useful to the 
design engineer. Covers formulas for 
combined stress, and for shear, mo- 
ment, and deflection. Includes curved 
beams, circular rings, torsional de- 
formation and stress, flat plates 
standard columns. Treats pressure on 
or between elastic bodies, and elasti: 
stability. By Raymond J. Roark, Prof. 
of Mechanics, U. of Wis. 2nd Kd., 366 
pp., 43 illus., $5.56 


SEE THESE BOOKS 19 DAYS FREE 
ar an ae en en eee o's 

McGraw-Hill Book Cu., 320 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ ex 
amination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents delivery, and returr 
unwanted book(s) postpaid. (We pay for delivery 
f you remit with this coupon same return 
privilege 

French & Vierck—Engineering Drawing—$8.00 

Kulmann--Nomographic Charts—-$7.00 

Breneman—Strength of Materials—$3.00 

Roark—Formulas for Stress & Strain—$5.50 


Name 


Address 
City 
Company 


Position PE-¢ 
(This offer applies to U. S. only) 





| 
| 
| 
| 
| 
| 
| 
| 
(Print) | 
| 
I 
| 
| 
| 
| 
J 
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INVERTERS 


SPECIAL-PURPOSE 
ELECTRON TUBES 


DYNAMOTORS 


Division of 


Bendix Aviation 
Corporation 


concentrates development, sales and 
production of special-purpose electron 
tubes, inverters and AC generators 
with its dynamotors and small motors 


at its 


Red Bank 
Division 


_ provide its customers with an unequalled 
source for special-purpose electron tubes, 
inverters and AC generators, Bendix Aviation 
Corporation has placed its entire development, 
sales and manufacture of these products with 
its Red Bank Division at Eatontown, N. J. Here 
in a modern new plant of over 118,000 square 
feet have been concentrated the most highly 
skilled personnel and the latest available 
machinery to produce the highest quality 
electron tubes, inverters and AC generators 
possible. At the same time, a full-scale program 
is being carried on continuously at Red Bank 
to develop these products for even greater 
efficiency and versatility. In addition to its new 
products . . . taken over from the Eclipse- 
Pioneer Division, Teterboro, N. J. . . . the 
Bendix Red Bank Division will continue pro- 
ducing its established line of dynamotors and 
small DC motors. If you require precision 
iterns of these types, it will pay you to take 
advantage of the unique experience and 
facilities offered to you by Bendix Red Bank. 








Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 
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Bonet 


EATONTOWN, NEW JERSEY 





Side-by-side Comparison 
under operating conditions 
proves the superiority 


of NUGENT Fitters 





% INSOLUBLES (By Volume 


400 
ENGINE HOURS 


In order to unquestionably determine the rela 
tive effectiveness of three leading lube cil filters, 
the owners of the towboat, MOUNT VERNON, 
installed a different make of filter on each of 
the boat's three identical engines. At regular 
intervals for 800 engine hours, the cleanliness 
of the oil was checked and recorded. The graph 
above shows the results—at the end of 800 
hours the oil that was Nugent filtered contained 
less than half the concentration of insolubles as 
the more effective of the other two filters. Note, 
too, that oil passing through the other two filters 
was dirtier in 200 hours than the Nugent filtered 
oil was at the end of 800 hours. 

Nugent filtering will give you this effective- 
ness, too. It will add to the life of your engines 
by reducing the amount of harmful impurities 
that reach vital working parts. It will extend the 
life of lube oil by keeping it cleaner longer. 

For full information on how Nugent filtering 
can help you, write, outlining your filtering 
problem. Descriptive literature on Nugent filters 
is also available on request. 


441 WN. Hermitage Ave. 
Tt meee eee 


Nugent filter of the type 
used in the test aboard 
the MOUNT VERNON. 


& Co., Inc. 


CHICAGO 22, ILLINOIS 


PRESS. DROP 








The Annual 


HANDBOOK 


of Product Design 
for 1954 


is in production 


The Annual HANDBOOK of 
Product Design for 1954 wii: be 
ready in Mid-November. Our spe- 
cial HANDBOOK editorial staff, 
with the full cooperation of all 
other Product Engineering editors, 
is hard at work on the year-long 
job of selecting the most signifi- 
cant design-engineering data that 
is being published in the world’s 
technical press this year. 


Indications are that this year’s 
edition of the HANDBOOK will 
be even bigger and more helpful 
to you than the 1953 HANDBOOK 
about which we are receiving so 
many enthusiastic comments from 
product-design engineers every 
where. 


As before, all editorial material, 
and related advertisements, will be 
grouped into ten separate sec- 
tions, enabling you to locate the 
intormation you want on any spe- 
cific subject quickly. Both the 
editorial and advertising pages 
will be thoroughly indexed and, 
in addition, the 1954 edition will 
carry a complete ed‘torial index 
of the 1953 HANDBOOK. 


Aguin this year, the HAND- 
BOOK will come to you as part 
of your regular subscription to 
Product Engineering. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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Self-oiling composition bushing 
feeds oil to shaft by capillary action. 


2) 


Bushing has shoulder which 
provides self-lubricating bear- 
ing surface for collar. 


© 


Slotted Bolt Holes. Rub- 
ber grommets can be used 
for sound isolation. 


DODGE 


Bronzoil 


FAN AND BLOWER BEARINGS 


Engineered to meet the specialized requirements of 
fan and blower service, Dodge Bronzoil bearings are 
widely and successfully used on small shafts for gen- 
eral service, within the limits of their capacity. Cap- 
illary bronze bushing has a capacity of one-third its 
volume in oil. The liberal oil reservoir, with close fit- 
ting wick, surrounding the bushing provides ample 
lubrication. Millions of Bro1.zoil bearings have proved 
their dependability through years of service. Avail- 
able in shaft sizes from 34” to 114”. Write now for 
literature and detailed information. 

DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Ind. 


o 


Absorbent filler holds oil 


in reservoir and prevents 
over-lubrication. 


13) 


Split Pressed Steel Housing 
is light and strong. 


6 


Spherical surfaces provide full 
self-alignment. 


DODGE 


4 of Mishawaka, Ind. 





CALL THE TRANSMISSIONEER, your local 3d 
Dodge Distributor. Factory-trained by Dodge, \ 
he can give you valuable assistance on new, 
cost-saving methods Look for his name 4 ' 
under “Power Transmission Machinery” in / 
your classified telephone book. 
a 


Dodge-Timken Bearings Taper-Lock Sheaves Sealed-Life V Belts 








Sa 


Graeme riases FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 


CHICAGO THRIFT-ETCHING CORPORATION, 1200 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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HEYCO Nylon Strain Relief 
Bushings cut production FUNK Special 


costs and improve POWER UNIT 
product quality! CLUTCHES 


and 


Facts AKE-OFFS 


This right angle drive and FUNK Products 


you should know ta Th 


only one of many engineered Straight Power 

and manufactured by FUNK. Take-Off Clutches 
about HEYCO There are types and styles to Gear Reduction 
fit almost any requirement Take-Offs 
= s 
Strain Reliefs for shaft speed and installa- Right-Angle Take-Offs 

tion space. They are de- Front End Toke-Offs 

sianed to fit any stendard 

SAE flywheel housing or Ford Jock Shaft Extensions 
Industrial Engine. Our en- Ford Tractor Conver 
gineers will be glad to work vac 
Heycos absorb all cord pull, push with you on any special power doubles the power 
and torque and insulate wire from problem. at 1/3 the cost. 
housing. With Heycos it’s no longer 
necessary to tie wire knots or use FUNK AIRCRAFT CO. 
insulating grommets. Product life 3301 Airport Drive 
is increased and product appear- 
ance is greatly improved. Avail- 
able in all sizes from clock wire to 
$-10/3 cable. 


HEYMAN MANUFACTURING CO. 
KENILWORTH 3, NEW JERSEY Z 


Coffeyville, Kansas 





It’s easy to apply Heycos, too: 7 
1. Slip over wire 
2. Snap into hole 


FULLY APPROVED BY 
Underwriters’ Laboratories and 
Canadian Standards Asso. 


S 
* 








HEYCOS positively eliminate Touvce ... Enduring 
strain on terminals! Safer, simpler, faster, more 


. . secure. For cables, thin-wall tub- 
Send for Samples and Specifications inet elewn, contielin. Hatet hese. Me 


shorts! No tearing! No corrosion! 
Wide variety shapes, styles, sizes 
and materials. Write today: 


2816 W. NORTH AVE. ® CHICAGO 47, ILLINOIS 


For Double Protection OV V r Ve A 
Use Approved HEYCO | l ‘ 
Strain Relief Bushings '§ : = § Mess 
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COMPACT FILTRATION 
OF LUBE OILS, 
HYDRAULIC FLUIDS, 
AND COOLANTS 


Fewer Cartridge Changes Necessary 
with MICRO-KLEAN Filters 


GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 








Compare micro-K.ean with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (‘‘plaster- 
ing’) and reducing the effective filter life. 


Compare micro-K.ean with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’'S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 9%" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


You don’t need a complicated, 
bulky filter to keep dirt and abra- 
sives out of your lube oils, hydrau- 
lic fluids and coolants. Cuno’s 
compact MICRO-KLEAN cartridge 
is all filter, with no space-consum- 
ing structural members to offer 
resistance to flow. 

The high porosity and low 
pressure drop operation of MICRO- 
KLEAN filters permit full-flow 
service on gravity, low pressure, 
or suction lines—-with no loss in 
operating efficiency. 

Cartridge replacement costs are 
generally cut in half when MICRO- 
KLEANS are used. MICRO-KLEAN’s 
graduated density in depth pro- 
vides much greater capacity for 
dirt accumulation within the mi- 
cronic cartridge, giving twice the 
useful life of an ordinary filter 
element. The specially engineered 
construction of MICRO-KLEAN af- 
fords simplicity of installation 
and maintenance. Changing car- 
tridges can be accomplished in a 
few seconds—only one nut has to 
be removed. 

Send for Cuno’s free filtration 
analysis form, have one of your 
engineers fill it out, and mail it to 
us. We'll let you know exactly 
what you need for your filtration 
requirements—without obliga- 
tion. And take advantage of 
Cuno’s unique “money-back”’ of- 
fer: if MICRO-KLEAN doesn’t out- 
perform any filter cartridge you 
have previously used, we'll send 
you double your money back. So 
send the coupon today for free 


MICRO-KLEAN bulletin. 


MICRO-KLEAN gives you 


@ greater dirt holding capacity 
@ absolute prctection against rupturing or 
channeling of the cartridge | 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


Cuno Engineering Corporation 
Dept. 304C South Vine Street, Meriden, Conn 


| I'm interested in your “money-back” offer 
Please send me your filtration analysis form 


and more information on MICRO-KLEAN for 


* 


AUTO-KLEAN (disc-type) + MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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In product design, FUNCTIONALLY CORRECT means 
exactly right for the job, not more, nor less. Beyond 
a reasonable safety factor ‘‘over-engineering” in 
the form of excessive capacity, unnecessary pre- 
cision or unwarranted expensive materials may lead 
to commercial failure; every component part must 
be designed or selected to be functionally, correct 
at minimum cost. . % ; 

NICE BALL BEARING COMPANY produces complete 
lines of precision, semi-precision and unground 
standard and special bearings. Hence, NICE field 





On ae - 9 


NICETOWN - PHILA 





and factory engineers offer the advantage of a 
diversified product and experience ...and are well 
qualified to recommend or design the economically 
and functionally correct bearing for your particular 
application. 


HAVE YOU INVESTIGATED THE DESIGN AND 
COST SAVING OPPORTUNITIES OFFERED BY 
‘THE NICE LINE? . 


New Catalog No. 150 


Write for 





COMPANY 


NNSYLVANIA 
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> 


te 
tamet time delay relays... 


TIMING 
DEVICES 


4 


PROVIDE YOU WITH POSITIVE CONTROL 
FOR VITAL PROCESSES AND EQUIPMENT 


Accurate, dependable timing is essen- 
tial to insure the performance of your 
product . . . to speed up operations 
to maximum efficiency .. . to prevent 
work spoilage and to protect vital 
processes and equipment. Whatever 
the application, play it safe by speci- 
fying Cramer. 


OUTSTANDING FEATURES 
TYPE TEC 


ACCURATE . . . Repeat accuracy 2 of 1% of full scale 
reading. Overall accuracy (inclusive of setting), 2%. 
High accuracy timer, designed to 


provide en edjustable time deley EASY TO SET. + Micrometer adjusting knob insures 
between the closing of a control extremely precise setting, yet can be set rapidly. 
circuit and the subsequent closing Separate progress pointer indicates unexpired time. 


or opening of a load circuit. 
EASY MOUNTING .. . Convenient one-hole, meter- 
type mounting. Designed to blend well with your 
machine. 


POSITIVE CLUTCH . . . Serrated face-plate clutch in- 
sures positive engagement. No friction element to 
slip or wear. 


TOTALLY ENCLOSED SWITCH. . . Quick-make, quick- 
break, snap-type. Handles 10 amps. non-inductive 
at 110 volts A.C. 


EXTRA STRENGTH MOTOR... High torque Cramer 
motor provides extra reserve strength for adverse 
operating conditions. 


the R.W. CRAMER CO, Inc. Sour sianer rime sect aetars 


Box 7, Centerbrook, Conn. R. W. CRAMER CO., BOX 7, CENTERBROOK, CONN 


Please send complete information about your 


S P t C | A L | S T S | N T | M E C 0 N T R 0 L pews eh. n your bulletin on Syn 


chronous Timing Motors. 
Interval Timers — Time Delay Relays — Time Totalizers — Cycle Name 
Timers — Running Time Meters — Pulse Timers — Hermetically Sealed Title 
Military Timers — Synchronous Timing Motors — Reset Timers — Company: 
Duplex Cycle Timers — Percentage Timers — Clutch Type Motors Address 
Multi-Contact Timers — Chart Drive Motors — Intervalometers City & State 
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TECHNIC INC. 
enables you to do 


GOLD PLATING 


with scientific accuracy 


al- 
“ 


With gold plating methods developed by Technic 
Inc., you can now achieve accurate control otf 
quality, evenness, thickness, color, and hardness 
of gold deposits. Through cycle plating that is 
practically automatic in operation, we have 
virtually converted the old art of plating gold to 


an exact science 


“ 
Factors in successful application of our methods 
are the absolute stability of quality of our gold 
plating solutions and specification of standards 
for automatic control of replenishing the bath, 
coupled with an automatic timing device which 
ensures precision in operation and climinates 
human error 
of 
When you refer plating problems to Technic Inc., 
we solve them by application of a thorough service 
consisting of specifications for a complete in- 
stallation or correction of faults in your present 
installation, schedules for solutions and timing, 
assignment of an engineer who stays with the job 
until your installation is working at full efficiency. 


Write for 


“ELECTROPLATED GOLD” 


Technical Data Sheet 


Without obligation, write for our informative 
new Data Sheet which details fully the advanced 
Technic Inc. gold plating methods and services 
for platers outlined above 


For reference, you will also receive a list of leading 
industrial concerns many with production 
problems resembling your own which rely on 
lechnic Inc. controlled gold plating installations 
to improve production while reducing cost 


Our Controlled Gold Plating methods result in 
complete dependability, climination of waste of 
precious metal, high increase in production, 
better appearance ol product together with 
significant reduction in opcrating personnel, re- 
jects and all-over costs. Send us your plating 
problems for review, or call in a Technic engineer 


for consultation. No obligation is ‘nvolved. 


“Cire 


TECHNIC INC. Gos) 








JAckson 1-4200 
39D Snow Street, Providence, R. 1. << ‘> - ae 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 








NEW CYLINDER TIME DELAY CONTROL SWITCH 
INCREASES 


APPLICATION . . . aa 
WIDENS USE OF ee 


CYLINDER ae 
- as . 


— 4 Actuction 
(left Han Shown) Pneu-Trol Time Delay Switches provide inde- 
, pendent hydraulically controlled adjustable 
time dwell between '4 and 60 seconds in 
20 to 1 ratios. Readily mounted on ma- 
chine for cylinder dwell at a positive stop 
Compactly designed—o simplified low cost 
answer to electrical time dwell control of 
any air or hydraulically operated machine 
movement such as press work, burnishing, 
coating, quenching, metoal-cutting, etc 
Ideal for automatic feeders 
Dimensions: 44g" wide; 234" high; 1-716" 
decp. Overall heigh, 419° 


we 


— 


ee 


—_ 


ad ~ 
J aur} 
- ; Anas a " 


Type LD Oe a 
Lownthrust = ; . | 
TR 
Ww \ 


SWITCH MOUNTED TO PROVIDE 
DWELL AT END OF POWER STROKE 


Write for descriptive literatuce and 
complete details. 


PNEU-TROL DEVICES, INC. 
1430 N. Keating Ave. Chicago 51, Illinois 


Precision balls made for your job. In many 
ensterials. Send your specifications to our Engineering 
Department. Their recommendations will be for- 


warded to you promptly. 21HS48 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 
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Design Your Own 
Precision Gaging Fixtures 


. . . around this 
Inexpensive 


Gage Head 
Cartridge 
Measures by .0001" —.00001” 


oe eee meme 


, 
lemee 


Compact, shock-proof, and moisture-proof, 
this Brown & Sharpe Gage Head Cartridge 
No. 953 gives you a simple means for designing 
high precision into your own gaging fixtures. 
Readings in .0001” to .00001” are taken on the 
No. 950 Electronic Amplifier. Simply plug 
the cartridge into the amplifier. You take readings 
directly from the amplifier’s accurately graduated 
dial . . . only one master required for setting. 
And you can design cartridges into several 
fixtures and use the same amplifier on all of them, 
The unique design of the cartridge provides 
simple adjustment, frictionless movement, 
adjustable measuring pressure, and wide 
adaptability to many inspection devices, jigs, 
fixtures, and machines. Write for dGetaiicd 
Bulletin. Brown & Sharpe Mfg. Co., 

“S Providence 1, R. I., U. S. A. 


R} 
BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe |" 
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RESULT STORIES THAT RING THE BELL! 


PARAM 


vom ean vo Ye 


\ \ 
KY) — \ \ ht? 
spring producer boosts output 


350%, saves 30% floor space \ \ 
ee oo 


Tan Va ACN 


he" 


( oh Oe 
fish packer cuts handling \’ + ‘) \ \) 


time \ \ , 
. i ravaya 
sperma = \ 
coal producer - opel 
drying cycle 
rying cy bh _\ a’ vaY va? 


Soutien Wire Mesh Conveyor Belts 


have helped produce these cost-saving results in plant after plant 
across the nation. 


Wouldn’t it be a good idea for you to investigate how these 
amazingly versatile conveyor belts can combine movement with 
processing in the equipment you are building? 


glass decorator ups capacity 
20%, cuts handling 25% 


\, 


cotton processor licks costly 
fire problem 


\ 


They can be used at temperatures ranging from sub-freezing for 
food packers, to as high as 2100° F. for heat treating. They can be 
used in corrosive solutions such as pickling acids or in ordinary 
water if your prodvct must be washed during processing. Open 
mesh of the belt allows free circulation of process atmospheres, 
free drainage of process solutions. All-metal construction means 
long life and low maintenance. They’re available in any metal or 
alloy, mesh or weave, length or width. 

Best of all, Cambridge has a solidly experienced Field Engineering ard at 


your service. Look under “Belting-Mechanical” in your classified tel 
book for the man nearest you. Call him in at any time. 


FREE, FOR YOUR OWN STUDY 
— NEW, 140 page Cambridge Belt 
Catalog illustrates and describes 
wire mesh belt specifications, gives 
conveyor design sketches and 
metallurgical data. It’s must-read 
ing for economy minded designers’ 
Write for yours! 


@’)’) The Cambridge Wire Cloth Co. 
rt Tet Department P 
Cambridge 6, 


Maryland 
IN PRINCIPAL INDUSTRIAL CITIES 





P 





incidentally, we'll be glad to send 
you details on any of the result 
stories described in the heading 
of this advertisement. 











METAL SPECIAL 
CONVEYOR METAL 
BELTS A [FABRICATIONS 


OFFICES 


460 











ELECTRICAL 
For, products 


waiting to be 


PLASTISOL 
INSULATION 


for Molding, Extruding 
or Dipping can be 
specifically compounded to 
produce these advantages: 
@ Ease of molding of coating— 


inexpensive molds or equipment 
required 


@ Good aging properties under nor- 
mal operating temperatures 


@ Low tempercture flexibility 

@ Good outdoor durability 

@ Resists most acids and alkalis 
@ Good flame resistance 

@ Resistance to oi! and grease 


Whatever you manufacture, from 
spaghetti wiring to circuit-breaker 
panels, Stanley chemists can form- 
ulate a vinyl plastisol to meet your 
most exacting insulation require- 
ments. For specific information 
write today to the Stanley Chemical 
Co., 82 Berlin St., East Berlin, Conn. 


STANLEY 
CHEMICAL 
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The New “Super-Duty” 
4 Way Poppet Type 
High Speed Solenoid Valve 


Produced hy A Ss \ A 


Headquarters for Solenoid Valves 


Type 


and Electromagnetic Controls 


4 Way Valve, Screwed Pipe Connections or Manifold Mounting. 


Available for 5 ported operation and regulated flow control. 


Use 


Controlling Ultra High Speed Double Acting Pneumatic or Hydraulic Cylinders. 


Operating Speed with Air, 500 Cycles /Minute Continuous; 


750 Cycles /Minute Intermittent. 


®@ Instantaneous Action. 


Design 
Features 


® Poppets on Common Shaft operated by line pressure inherently 
provide simultaneous valve action and tight seating. 


® Differential Piston provides power operation in both directions. 
Eliminates all danger from sticking. 


® Short Strokes; Guided Inserted Sects; Minimum Wear. 
®@ Packless Construction—No Stuffing Boxes or Sliding Glands. 


T.. Solenoid Valve has been thoroughly tested at 
High Speed for millions of operations. 


This Valve (Bulletin 8344) comes with mill type con- 
struction, corrosion-resistant bronze body and siain- 
less steel seats and discs. Four standard sizes are 
available; %, Y2, %, and 1 inch. The compactness 
of the Valve is indicated by the dimensions of the 
largest (1 inch) unit; length 11% inches, width 5% 
inches, height 5%is inches. The standard solenoid is 
suitable for NEMA Type IV Watertight and for Under- 
writers’ Class 1, Group D, Explosion-Proof (NEMA 
Type Vil) requirements, Standard valves suitable for 


tus 


oe 














pressures up to 250 psi, may be adapted to higher 
pressures, if required. 


In writing for prices, delivery, and other information, 
tell us about your control problem. We have many 
other varieties of standard Solenoid Valves, and 
engineering facilities for designing special types 
should you need them. 


We manufacture a complete line of standard and 
specialized Electromagnetic Controls. These include 
Automatic Transfer Switches, Remote Control 
Switches, Contactors, Relays, and complete Control 
Panels. 


“Serving Industry For Sixty-Five Years” 





Automatic Switch Co. 


385 LAKESIDE AVENUE, ORANGE, NEW JERSEY 
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How Can a Man Keep 
Track of Everything 

Happening in this Field 
of Design Engineering ? 


It's not easy! That's the principal 
reason behind the establishment of 
The Annual HANDBOOK of Prod 
uct Design as a continuing yearly 
service to product-design engineers 


To produce your yearly HAND 
BOOK, Product Engineering edi 
tors select from a great many 
technical publications the data 
which will be most valuable for 
year-after-year reference, and most 
immediately helpful to you in your 
job. They pick and choose, con- 
dense where it will save you time 
expand where a broader treatment 
or a more detailed report can better 
clarify the siqnificant engineering 
developments of the year for you 





Both the editorial and advertising 
pages of the 1954 HANDBOOK will 
be sectionalized by ten major sub 
ject classifications, and both will t 


Don't Worry About completely indexed, enabling you 


to locate easily the data on any 


subject of particular interest to you 
Nuts In Hard-To-Get-At Places _ : 


use The Annual 
WMEEDILAINID | ypnsduct Dest 
Welding Nuts for 1954 


will be ready 
THIS IS ALL YOU DO—Just insert collar of Mid- in Mid-November 


land Welding Nut in hole for bolt or screw, re- 


: rie . The HANDBOOK for 1954, with 
sistance weld the Nut in place, and the nwt is there an even broader editorial coverage 


ms . ; . of your interests than the enthusi 
for the life of the job. Nuts can be automatically astically welcomed HANDBOOK 


eae for 1953, will be published in Mid 
fed to the welder. No time wasted or trouble screw- November. As before, you will re 


, — oa ceive your HANDBOOK at no extra 
ing-on nuts in hard-to-get-at places. Write for facts cost, as part of your regular sub 


scription to Product Engineering. 


Product 
The MIDLAND STEEL PRODUCTS COMPANY Engineering 


6660 Mt. Elliott Ave. ¢ Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y 330 West 42nd St. 


Manufacturers of New York 36, N. Y. 
AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 





about these better connections at /ess cost. 
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NOW...A new source of supply 


for Magnesium Sand Molded Castings! 
American-Stanrdard 


The modern facilities and production experience American- 


Standard has built up in supplying magnesium castings to the 
Armed Forces during two wars now can be offered to civilian 
manufacturers who need these light weight, adaptable, excep- 


tionally machinable castings. 


Although American-Standard is not primarily known 
for manufacturing magnesium Castings, it is not a novice 
in this field. During World War II and since, American- 
Standard has turned out these light weight, durable 
castings for military use. In fact, during the last war 
when American-Standard had four plants producing 
these castings, it was the /argest producer of magnesium 
sand molded castings. 

Now American-Standard can offer to civilian manu- 
facturers some of the output of its Litchfield, Iliinois 
foundry . . . which is equipped with such facilities for 


control of casting as X-ray, spectrographic analysis, 
metallographic investigation and other recognized types 
of foundry controls. 

It is equipped to turn out almost any size and shape of 
magnesium sand molded casting . . 
promptly. 


. and to serve you 


American-Standard also has experienced engineers 
who will be glad to analyze your particular design prob- 
lem, and to help you in any way possible. They're al- 
ways at your call. For further information about Mag- 
nesium Sand Molded Castings, just return the coupon. 


American-Standard 
Dept. PE-6° Pittsburgh 30, Pa 
Please send free literature on Magnesium Sand Molded Castings. 


Company..... 
Address 


American Radiator & Standard Sanitary Corporation, Dept. PE-63, Pittsburgh 30, Pa. 


ASA 
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Your LOGICAL source 
for optical parts is 
BAUSCH & LOMB 


. because you can order from a catalog stock of 
lenses, prisms, reflectors, and other optical parts, 
made to the highest precision standards of the 


optical industry. 


¢ Plano-Convex Lenses 
(Centered) 

¢ Double-Convex Lenses 

* Double-Concave Lenses 

* Plano-Cylinder Lenses 

* Positive Meniscus Lenses 

* Negative Meniscus Lenses 

* Projection Condensers 

* Achromatic Lenses 


* Crown Glass Wedge Type 


Prisms 


¢ Equilateral 60° Prisms 
¢ Right Angle Prisms 
¢ First Surface Reflectors 
—Plane 
Second Surface Reflectors 
—Plane 
Second Surface Reflectors 
—Concave Spherical 
* Parabolic Reflectors 
* Cylindrical Strip Lenses 
¢ Ground Glasses 
* Heat Absorbing Glass 
¢ Retardation Plates 


WRITE for catalog, and for information 


on special orders. Bausch & Lomb Optical 


Co., 66818 St 


Paul St., Rochester 2, N. Y. 


ADVANCE 
‘RELAYS 


precise — 
circuitry 


There are many reasons 
why Industry specifies 
ADVANCE RELAYS: They 
meet or surpass Military 
and Civilian require- 
ments — many types have 
AN approval— many are 
hermetically sealed — all 
are lightweight — small — 
rugged — compact — and 
all are precision-built for 
efficient, trouble-free, 
long life performance. 


If you have relay problems 
involving contact loads, 
coil resistances, close 
differential, timing 
features, input sources, 


* critical environ ent or any 


particular requirements 
involving unusual or 
accurate circuit behavior, 
ADVANCE can supply 
the relay 


A complete line of relays 
for radar, radio, electroni¢ 
and electrical equipment 
applications. 


Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 


, and facilities. 


"ADVANCE ELECTRIC 


AND RELAY — 
COMPANY 


2435 NO, NAOMI ST.,_ 
BURBANK, CALIF. 
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so careful of the single thing 


Packaging high precision components in a protective capsule is an end-activity 
at RDM but it is representative of the organization—the field of operation, 
method and facilities. 


Field of Operation: Custom-made, Swiss precision components. Whether 
it be electrical, mechanical or electronic devices, RDM iS ever ready to 
engineer your components . . . and then manufacture where research and 
development end. 





Method: Emphasis on the particular. Component reliability is vital to fine 
devices and can only be assured by undivided attention to the single part 
Quality control at RDM is maintained by a continuous inspection of all 
processes . . . with the final result safely encapsuled. 





Facilities: A complete one-stop service to the manufacturer of. precision 
devices. All precision primary and secondary processes are accomplished 
under one roof. RDM alone assumes full responsibility for the dependable 
reproduction of your most exacting specifications ... . and for delivery on 
time. Costly and time-consuming bottlenecks are eliminated when you make 
RDM part of your production line. 





That’s the story of RDM in a capsule quality, reliability, economy on 
crucially precise components. 


pA mE RICAN Our brochure is more detailed. Write. 
44 


RDM. 


\o 
sis, PREC 


RESEARCH DEVELOPMENT MANUFACTURE, INC. 


431 E. COLLOM STREET, PHILADELPHIA 44, PENNSYLVANIA 


PINIONS ° GEARS . SHAFTS . PIVOTS ° BEARINGS . SPECIAL SCREWS 
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@ Advertising displays and signs 


EXTRUDED 
SHEETS 


@ Automotive products and parts 
@ Aircraft engines and parts 


For better quality end products, and novelties 
use Midwest extruded sheeting 

uniformly high in dimen- 
stability easily 


worked and formed 


@ Premiums, toys 


@ Boats and marine equipment 


sional 


@ Refrigeration and appliances 


Cellulose high im- 
other ther- 
materials extruded 
precisely to your specifications 
Available in clear 
transparents, translucents and 
opaques. Also tubes and shapes 


acetate 

r ] 1 > 2 
pest pesyesyseu @ Radio and television equipment 
TROPL ASIC 


and colored 


Test our modernengineering and 
manufacturing methods. Let 
us prove to you that there are 
two types of extruded thermo- 
plastics... Midwest... and 
All the Rest. 


This rich looking, rein- 


forced sheet is a Tenite 


FOR BETTER 
QUALITY END PRODUCTS 


extrusion by Midwest 


SEND FOR ILLUSTRATED BROCHURE AND PRICES 


MIDWEST PLASTIC PRODUCTS COMPANY 


18O0T CHICAGO ROAD CHICAGO HEIGHTS, ILLINOIS 











SEBS BBB BERBERS RB ERB RZSE RB EES 
FOUR TYPES OF--+ 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes 1 1/2 x 5/32” through 4 x 3/8" 


LARGE CAPACITY (10,000 ft. per Day) 
LONG EXPERIENCE (since 1927) 
SPECIALISTS IN SHORT RUN ORDERS 


WE INVITE YOUR INQUIRIES 


SOUTHERN FRICTION MATERIALS CO 


CNA RB EC Bie eee , U.S.A. 


MAKE 
EVERY BOARD 
MORE 
PRODUCTIVE 
Equip throughout with the 


UNIVERSAL DRAFTING MACHINE 


famous for its 360° Full-Vision Protractor 


This precise instrument, 
without which no drawing 
board is complete, combines 
into one accurate unit most 
of the loose tools of the 
drafting art — T-square, pro- 
tractor, triangles, scales and 
parallel rules. Ic speeds all 
classes of work, improves 
its quality, and lessens op- 
erator fatigue. 


This improved drafting ma- 
chine in your plant will 
speed ideas to the blueprint 
stage — will cut engineer- 
ing costs—will improve 
drafting room efficiency. 
Write for descriptive bul- 
letin outlining the many ex- 
clusive features that have 
made Universal Boardmaster 
the favorite drafting machine 
of American industry. 


UNIVERSAL DRAFTING MACHINE CORPORATION 


7960 Lorain Avenue 


DRAFTING 
MACHINE 


Cleveland 2, Ohio 


ERSAL 


V 
_— 


DURALINE 
SCALES 








POCKET SIZE TECHNICAL 


L E F A DATA BOOKS $1. EACH 


Printed on loose leaf, six hole, 6-&" x 3-%" bond paper, each 
book contains about 140 pages of technical data, presenting 
condensed, accurate and essential data for the engineer, tech- 
nical worker and business man. 
Architecture Buliding Const>. 
Home Heating Radio 
Illumination Television & FM 
Electrician’s Data Electricity, AC 
Bullder’s Data Electricity, OC 
Lumber Data AC motors and 
Alr a Generators 
General M Transformers, 
Math. Tebes” Relays, Meters 
Hydraulics 
Surveying 

Mech. Drawing 
Machine Design 
Machinists Data 


Engineering 
Meoh. of Materials 
Pwr. Trans. Mchy. 
Thermodyn. This. & 


Charts 
Phys. & Thermodyn. 

a 
Phys. & Org. Chem. 


See for yourself how 
Send $1 for each book, or $5 for 


Philadelphia 7, Pa. 


Physics 
Chemical Tables 
Metals 

Gen'!. Chemistry 
Reinf. Concrete 
Write for FREER Ceteleg (over £000 listings.) 
— LEFAX can be to you. 

sia books lisird above, to: 


LEFAX DEPT. PE-16 
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Need 
parts like thes 
e€...6 
guautity/ 


We'll be glad to quote on your requiremen’ 
k tools which 


and have thousal 
y save rooling-UP charge>: 


nds of stoc 
tiple 


These mul 


ma 
wn full size, are 
sed type of par 
and finishes: 
g of description 


other pertinent 


snformalio® 


CON 


Connecticut 


APANY:; 


for 


\ 








RIGID... mel, | High Speed 
or flexible enough . | PHOTOGRAPHY 
to be accordion folded di 
you can order Felters Felt - ie 
any way you need it. _ , Be a 
IN DESIGN 


“FELTER’S DESIGN BOOK” 
. High-speed photography not 
describes dozens of uses EH cly-alkans the deliguer ail of 


the advantages generally 


for ah associated with ordinary stills 
a and moving pictures, but also 
“SN puts at his disposal a means 


for actually studying motions 


in a ny sha pe, color, € " 4 and events that until recently 
th ickness, ha rd ness : f have never been stopped or 





slowed down to perceptible 


speeds. 


Product Engineering's 
Special Editorial report on 
this subject gives designers a 
thorough study of basic con- 
siderations in the field of 
high-speed photography, op- 
eration and characteristics of 
major types of high-speed 
cameras, and some typical 
fields of application. 


Included with this report 
is a fully illustrated Chart of 
High-Speed Camera Systems 
headed by a master diagram 
that shows the essential ele- 
ments of high-speed camera 
optical systems. 





Reprints (including chart) 
available at 35¢ per copy 

Some people use Felters Felt as a 

wicking material. Others for vibration and 


noise control, for oil seal and for automotive a i. Reader Service Department 
or aircraft parts. ‘Be 


To get to know the many things that ’ : 
Felters Felt can do for you, write for a ¢ Pp d 
copy of our 16-page book. It is designed to ro uct 
help you and is called the “ Felters { . . 
Design Book.”’ Your copy will be mailed * Ey ineerin 
immediately, at no obligation to you. . Gg g 
the FELTERS a McGraw-Hill Building, 


Company - ie New York 36, N. Y. 
228 South Street, Boston 11, Mass. Maat eS 
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j ASCO makes small motors (1/500 to 1/8 


h.p.) Most of them are shaded pole induction 
motors—in 2-pole, 4-pole, and 6-pole speeds. 
Advanced designs in today’s Fasco shaded pole 
motors give them new versatility, offer compact, 
inexpensive power for applications undreamed of 
only a few years ago. 

Fasco makes good shaded pole motors—at 
prices that are right. The added value you get from 


You want 
all three... 


When you're looking for the best motor for yout 
product, you're really looking for three things 


| a good motor: 


designed right, carefully made of the 
right materials, and tested—so that per 
formance and lifespan are known facts 


a good price: 


as a component part, the motor must be 
available at a cost that allows your 
product to compete in the market 


a good fit: 


whether your most important need is 
dependability, efficiency, or durability—or 
the best possible combination of all 


three—the motor must be carefully spec- 
ified, tested in actual use, and proved 


Fasco is painstaking study of your application, 
and careful adaptation of a motor to match your 
needs. You're certain to get this added value 
because we insist on this preliminary service—to 
make sure you get the best. 

If you have a product that needs the right 
motor, we'll be glad to study the problem with 
you—in your plant or our laboratories, or both 
It takes time, so write now 





Small motors and 
blowers for industry 


INDUSTRLES, 


~ 


INC. 








ROCHESTER 2, NEW YORK 
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for 

ctness’ 
TRY THIS PENCIL-SLIM 
SNAP ACTION SWITCH 


Design"9 
InN 


MOLDED OR FABRICATED ~~ 
IN ANY WAY, SHAPE OR FORM 


GROMMETS Consult our Experts 
VACUUM CUPS Without © 
SPRING, SLAB Oe gees 
BUMPERS Whatever your. problem 
BUSHINGS may be concerning 


Molded, 

EXTRUSIONS Extruded, Lathe-Cut or 
so Fabricated Natural or Synthetic 
bs cron Rubber, Atlantic India 
a can help you. 
LARGEST Our laboratories and 
DIVERSIFIED staff of engineers plus three 
STOCK OF decades of experience are your 
SPONGE guarantee of satisfaction. 


IN U.S.A. 
Cg eet iv ee 4 ~ si + a be i P re 


ACRO MODEL M...A Giant in [eannueetnnramnanniedes 
Performance—A Pigmy in Size 


his /itt/e Acro snap action precision switch has been 


: _ ” 

the answer to many a designer's space problem. Flat —" which of these 
sides and thinness make it possible to stack more of - “a ad 
these switches in a small area. Though overall not 


. \ v2 . 
much bigger than a postage stamp it carries a Und. Power Springs 
Labs. Inspd. rating of 10 Amps., 125 Volts A.C.; ——— 


circuit, $.P.D.T., normally open or normally closed. 

meets your 
MODEL M “COIN” SWITCH 
This same basic switch is capable of being operated : product 


by very light actuating pressures—as low as 2% 


grams, making it especially suited to coin operated 7 / requirements? 


devices. The coin model is rated at 


3 Amps., 125 Volts A. C. fo _ 

Sandsteel manufactures three 
A types of flat power springs to meet 

‘a . . 
ya INTERIOR VIEW, COIN MODEL various requirements. The spiral and flat reverse 
WITH WIRE LEAF ACTUATOR tempered “qualities” are suitable for many 
Showing Acro’s exclusive rolling spring usual applications. The crosscurved quality, 

operating principle thot is the key to M r 
longer life and more positive operation. exclusive with Sandsteel, delivers DUAL POWER 

The millions of Acro switches in use on ° ° 

Saaaiiien ‘iain auadhainahs dau and gives improved performance and 
strate the superiority of this design product characteristics. We will be glad 

m service . . *_* 
to assist you in determining the best type of 


spring for your particular product. 


FREE brochure — 
“Sandsteel Springs for 
Your Products.” 


Write to Dept. 62 


SANDSTEEL SPRING DIVISION 


SANDVIK STEEL, Inc. 
145 HUDSON STREET, NEW YORK 13, N. Y. 


ACRO MANUFACTURING CO. 


Columbus 16, Ohio 
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You’re ’way ahead of the game with 
RB&W’s unique new SPIN-LOCK Screw—it 
saves you money right down the line with 
its exclusive one-piece construction. Here’s 
why: 

Workers do more fastening in less time. 
There’s no washer to add. And it’s easy to 
drive SPIN-LOCK in hard-to-reach spots. 


Purchasing and inventory costs drop. 
There’s just one requisition to fill . . . one 
part to stock, because SPIN-LOCK does away 
with the need for washers. 

Accidents and lost time go down. There's 
no projection on SPIN-LOCK to catch fingers 
or clothes. No special handling is required, 
either. 

SPIN-LOCK holds tighter under vibration 
than ordinary fasteners. Ratchet-like teeth 
under the head lock into the surface when 
assembled. Hex, pan, truss, flat heads. 





Write to Russell, Burdsall & Ward Bolt and Nut 
Company, Port Chester. N. Y., for free booklet 
containing compiete data and specifications on the 
SPIN-LOCK Screw. 











RB&W—The Complete Quality Line. Plants at: 
Port Chester, N.Y., Coraopolis, Pa., Rock Falls, ill., 
Los Angeles, Calif. Additional sales offices at: Phila- 
delphia, Pittsburgh, Detroit, Chicago, Dallas, San 
Francisco. Sales agents: Portland, Seattle. Distribu- 


tors from coast to coast. 8.33 


Teeth of SPIN-LOCK Screw 
touch bearing surface be- 
fore final tightening 


' y f 4 / 
My Pp ie 7 
eae - 
Final tightening embeds 


teeth in surface, assuring 
positive locking 


RB&W 


U.S. Pat. No, 2,253,241 


The Tighter, Stronger, Surer Fastener! 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Product Engineering — June, 1953 


471 





* Since 1926 * in the application, de- 
sign and mfq. pumps — separators — 
hydraulic accessories. 


Ruggedly Designed 


EQUIPMENT FOR 


for Dependable, FLUID POWER 
Heavy-Duty Operation [J TRANSMIssion 





fg, «TECH LABS "=" What's 
ee | our 
pa SOLENOID em 


problem? 


AF OPERATED em sn pm 


speeds? 





¥ tolerance of 
particle-laden 
liquids? 

¥ peak suction for 
primary pumps? 








When operating condi- 
tions demand a solenoid 
switch that will stand up 
under the most rugged 
requirements, always 
choose Tech Laboratories 
Solenoid Switches. These 
multi-pole units are built 
to “take it” and are de- 
signed and produced to 
meet your individual 
requirements. 


the Kraissl-50 
According to your specifications you can get: Roller Pump 


@ Remote push-button operation, sa seaieatiitidhien Reeaas, 

2 ate with or without manual reset. able performance on every 
Single or dual direction operation. one of those counts. 
Single, or up to 8 decks. : 

: Bulletin A-1330 has full 
Single pol: to 4 poles per deck. in... oe Go & 
Two contacts up to several hundred contacts per deck. The roller-rotor design 
Shorting or noi-shorting. _ — particles 
Ceramic or phenolic insulation. tightly fitted em 

Load capacities up to 10 Amp.—120 Volts AC (de- isms — reduces cavita- 
pending on number of contacts). tion, allowing higher 


. : . speed operation* — de- 
Long, trouble-free service life. veless bieh suction 


7 Be ' characteristics. 
Information on these and our additional line of *Reller mechonioms per- 
motor operated switches is yours for the asking mit higher speeds with 
. . . Write today for complete catalog. any oil than most dis 

placement designs. 


ponte Pavone! eons roms MED RATS SL. 
PALISADES PARK NEW JERSEY 289 Williams Ave., Hackensack 
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Converter is easily adapted to most Welded for strength, with leak-proof 
power units. Made almost entirely from construction. Designed for direct air- 
stampings for low-cost production. cooling, but oil cooler may be added. 


You Equip WELL...at LOW Cost 


with LONG TORQUE CONVERTERS! 


Designed and built to hold your costs down in most applications. 
Long Torque Converters are now in high-volume production for passenger car 
use. Easily modified for many industrial uses. We are prepared 
— to extend engineering cooperation through to 


, satisfactory installation. Your inquiries are invited. 
For Automotive 


and Industrial 
Applications: 
@ Eleven and 12-inch 


diameters. 
Ninety to ibs.-ft. LLEKKKER < . — 
. ane “- £ of Quality Manufacturing for : | 
— 


—_ 
Efficiencies over 90%. \—the Automotive Industry 


—_ 
Po ANNSeececee he 
a, AS! ~~ —— 


LONG MANUFACTURING DIVISION « BORG-WARNEK CORP, 
DETRCIT, MICH., AND WINDSOR, ONT. 


WE s « 


TORQUE CONVERTERS ° CLUTCHES RADIATORS OIL COOLERS 
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Is there any data 
available on elastic 


elongation of chains? 


Actually, until very recently 
there has been little or no data 
available to designers regarding 
elastic elongation of various 
Bad types of chains. A report in your 
bulkheads have molded is silverplated | Annual HANDBOOK of Product 
socket assemblies for fast, sure connec- Design for 1953, however, for the 


tions. Burndy panels are avoilable in . : : . 
many socket multiples and sizes, inter- first time outlines and shows in 


changeable with standard AN connector table and graph form the results 
shell sizes. Silver-plated connector pins of extensive tests to determine 
accommodate circraft wire sizes AN-20 . 

r>ugh AN.00, accurately the average elastic 
elongation of single strand ASA 
roller chain, double pitch con- 


veyor chain, and cable chain. 





NORWALK, CONN. 














The HANDBOOK, published for 
the first time last November, has 
earned the acclaim of design en- 
gineers everywhere for its 
abundance of up-to-the-minute 
and lastingly useful product en- 
gineering data. All the vital in- 
formation in the HANDBOOK is 
separated into ten major classifi- 
cations and fully indexed so that 
you can easily find exactly the 
data you particularly want. For 
example, the report mentioned 
above, titled “Elastic Elongation 
of Chains,” is found in the section 
on Power Transmission. 











Another edition will be along to 
join your ‘53 HANDBOOK in No- 
Here’s a splendid example of accurate molding to vember. The Annual HANDBOOK 
exact specifications. Note the quantity of inserts. Here of Product Design for 1954 will 
is a case where experience and skill are of the utmost present an even broader, more 


. 5 2 informative selection of data im- 
importance ... These disconnect panels are used in 


, portant to you in your work. 
aircraft where failure could mean disaster. Kuhn & Jacob Again, you'll receive the HAND- 


service includes design, die making and molding, all BOOK with your regular sub- 
closely coordinated under one roof. That is why K & J scription te Product Engineering, 
molding service can mean so much to you. at no extra cost. 


KUHN & JACOB MOLDING & TOOL CO. 


1230 SOUTHARD ST., TRENTON 8, N. J. Product 


S. C. Uliman, 55 W. 42nd St., New York, N. Y. ot . 
CONTACT THE Telephone—Penn 6-0346 Engineering 


K& J Wm. T. Wyler, Box 126, Stratford, Conn. 330 West 42nd Street 

REPRESENTATIVE Telephon2—Bridgeport 7-4293 New York 36. N. Y 
NEAREST YOU Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
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Model C2 Running Time Meter. 


S> 
hall 
ew 








g 
TIMER CO%S > 


wl ¥ 


ap Vike! eee i 
es Sed Y 


Model C5 Reset Time Totalizer, 


WOW BOTT Fie i nese 





For applications where it may be desirable to 2 * * m aie 
reset to zero at any time, Industrial Timer now Reset Time Totalizer — Model Designations 

offers Reset Time Totalizers, in addition to its 
Running Time Meters. 


SYNCHRONOUS MOTOR DRIVEN. Both types 
of elapsed time meters provide you with an exact - 
record of machine hours on A.C. operated ma- ee Se 100,000 brs. 





CASED OPEN COUNT RANGE VOLTAGES CYCLES 





c5 1/10 he. 
1/10 hr. 


10,000 hrs. 
10,000 hrs. 


115,220 60,50,25 
us 60,50,25 
"115,220 25 
chines...up to 100,000 hours with “electric clock” 1 br 100,000 hrs. 115 
running accuracy. Both utilize heavy duty syn- 
chronous motors that are self lubricating for long 


life. And both are available in enclosed and open Running Time Meters — Model Designations 
type models. Running Time Meters are enclosed 
in black bakelite cases. Reset Time Totalizers in | CASED COUNT RANGE VOLTAGES CYCLES 


steel housi:..s with baked black finish. C2 1/10 hr. 10,000 hrs. 115,220,440 60,50,25 
EEE = os - 2. eee _ — 


WIDE VARIETY OF APPLICATIONS. These In- C4__| 1/10hr. | 10,000h0. | 115 60,50,25 | 






































dustrial Elapsed Time Meters permit you to com- C 2A 1s hr. 100,000 hrs. 115,220,440 
pute readily producticn costs on A.C. operated : 100,000 hrs. rae A 
machines — predict replacements for equipment C2D 1/10 min. 10,000 min. | 115,220,440 
of predetermined life expectancy. They can be — ——__}— a ona S 
used in a wide variety of applications such as: 1/10 ain, Fs. 
radio transmitters, vacuum tube devices, refrig- | ©?F | | in. in, | 115,220,440 | 
erators, oil burners, molding machines, life test C4F 
equipment, diesel generators, conveyors and 
many other types of machinery and equipment. MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS FOR INDUSTRY — 
For technical data, request Bulletin 88-53. CAM TIMERS * TIME DELAY TIMERS * AUTOMATIC RECYCLING TIMERS 


usta | 
TIMER TNT ole e ae Vad mae) tie) e-bilel. 


11S EDISQN PLACE NEWARK 5 N 












































LINE UP 
BRANDT’S 


“BiG THREE” 


BEHIND YOUR 
PRODUCTION 


FORMINGS 
STAMPINGS 
WELDMENTS 


A three-way production 
powerhouse geared for 
your special needs, 
whether for government 
or industry. In all 
sizes, shapes and types 
of metal. 


Call Brandt if you're 
looking for a production 
boost... 


Send for 
this helpful 
facilities 
folder. 


INC. Baltimore 30, Md. 








Theres 


a 


girl 


. . . Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the manu- 


facturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
Product Engineering 
readers every month. And 
she’s anxious to be of serv- 


ice to you whenever she 


can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is availa- 
ble to you promptly and 
without cost. 





Product 


Engineering 
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BEARINGS 
HAVE UNTOLD 
APPLICATIONS 


: here are thousands of applications where sleeve 


bearings cast from bronze alloys are the most 





practical, serviceable and economical. For over 

fifty years Johnson Bronze has been recognized as 
an outstanding source of supply for these bearings. 
Every month an immense quantity of cast bronze 
bearings is produced . .. in numerous styles and in a 
great range of sizes. Tiny bearings, 44 inch or less 
in diameter, to “king size” bearings, 14 inches OD and 
17 inches in length, are included in this huge production. 
Over 900 sizes of Johnson General Purpose GP 
Bearings are available from distributors’ stocks; 
likewise a wide selection of Graphited Cast Bronze 
Bearings and over 340 EM Electric Motor Bearings. 
For special applications, Johnson engineers will 
gladly consult with you on style of bearing 

and alloy best suited and, if necessary, will help 

you design the bearing best‘suited to your needs. 
JOHNSON BRONZE COMPANY 

508 South Mill Street, New Castle, Pa. 


10 
CU 


JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE BEARINGS: 

CAST BRONZE, plain or graphited  BRONZE-ON-STEEL, copper lead + STEEL BACK, | 

babbitt lined - BRONZE BACK, babbitt lined - SHEET BRONZE, plain or graphited 

+ CAST ALUMINUM - ALUMINUM-ON-SVEEL * LEDALCYL powder we A 
’ te y Ma’ ® ee 
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WESTERN 


SERVES BEST 


In wearing Apparel, 

In your Automobile, 

In home appliances, 
tools, laundry, office 
machines, TV, radio, 
telephones, home 
decoration, sewing 
machine—the list of uses 


PENNY WISE - 
POUND 


FOOLISH! 


0h cunt is but a small part of the cost of any 
equipment—yet the wrong clutch can prove expensive. 
In hundreds of applications—both electric and gas en- 
gine— MERCURY Clutches have shown the way to— 


* Easier starting—freedom from stalling 
* Smeother pick-up 


* Smaller motor with— increased efficiency 


Why not put your clutch problems up to the men who 
know clutches best-—MERCURY engineers. 


Write today for full information. 


F) Hercury has the Answer! 


Mercury Clutch Division 


AUTOMATIC STEEL PRODUCTS, INC. Sis 
CANTON 6, OHIO 
is endless and growing sent att 
daily. 
There is scarcely an 
industrial concern that 
does not use felt in 
some way: in its 
products or the tools 
to make that product. 
Western Felt excels in 
quality and uniformity. 
It is being produced in 
almost every shape. 
It can be made water- 
proof, oil-proot, 
dust-proof, fungus- 
proof and flame 
resistant. Insist on 
the dest felt for 


your requirements— 


# 
os: 
ia 
baa 
ae é 
te 


Sheet and roll feit 

eenoeene for a 

specia poses a 

ro meet al S.A.E. 
military 

specifications. 


FLEXIBLE COUPLINGS 


Soundly engineered, LOVEJOY Flexible Couplings pro- 
vide maximum alignment correction for smooth power 
transmission. Vibration, starting torque and shock of 
intermittent loads are dampened and absorbed. Opera- 
tional efficiency and economy motor and 


machine protected—their service life lengthened. The end 


result is not only a nore profitable, put 
an improved finished product. 


e 
° 
* 
Ae ° There is a LOVEJOY Flexible Coupling 
WESTERN : « for every requirement. Cushions are 
4035-4117 Ogden Ave 2 made of materials best suited to the load 
Chicago 23, tilinols om 
Brenches in * 
° 
¥ 
- 


is increased, 
@eeeeeeneaee0oeeee@ 


conditions. 
oT WORKS 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 


Write today for Catalog and Handy 
Selector Charts 
+ 
eam e 5073 W. Lake Street hicago 44, Illinois 
Nee he Chicag 


Also Mfrs. of Lovejoy Universal Joints and Variable Speed Transmissions 


Product [:nginecring 





properties of glass 


1 Transparency 

You can let customers see 
inside your product through 
glass. A good example is the 
PyrREX brand oven window 
that ssays crystal clear. 


5 Hermetic Enclosure 
Glass forms perfect glass-to 
glass or glass-to-metal seals 
for vacuum-tight applica- 
tions. Vacuum bottles are a 
good example. So are TV 
tubes and sealed beam head 
lights. 


2 Corrosion Resistance 


If your product must cope 
with corrosive liquids or 
atmospheres, glass will im- 
prove its operation, lengthen 
its life. It's the world’s most 
corrosion-resistant material. 
The severe service PYREX 
brand pipe stands in chemi- 
cal plants illustrates the point. 


Light Transmission 
Glass caa accurately control 
and transmit light with per 
manent reliability. Good ex 
amples are all around you 
but one rather unusual one ts 
the glass cylinder in this 
printing machine. It transmits 
the ultraviolet rays produced 
by a mercury arc lamp. 


These eight properties give you only an in- 
dication of the versatility of glass by Corning. 


This remarkable material can be made extra 
strong or weak, to conduct electricity or act as an 
insulator, to pass light or cut it off in virtually any 
size, shape or color you need. 


CORNING GLASS WORKS 
CORNING, NEW YORK 


Coming meant reseavch i Clebd 


to help you 


3 Heat Resistant 


Don't rule out glass where 
your problem is heat, or 
quick switches from hot to 
cold. Pyrex brand glass No. 
7740 will stand temperatures 
from below zero to 250° F., 
while Vycor brand glass goes 
up to 1800° F, 


7 Heat Generation 


Although you normally think 
of glass as an electrical in 
sulator, Corning’s E-C glass 
conducts electricity and radi 
ates heat. E-C glass is ideal 
for space heaters, dryers, and 
other applications especially 
where an even heat distribu 
tion is wanted. 


make better products 


4 Electrical Stability 


Glass components may pro 
vide such properties as low 
power factor, low tempera- 
ture coefficient of capacitance 
and inductance. 


8 Photosensitivity 

Designs reproduced pho- 
tographically in Corning’s 
special photosensitive glass 
cannot fade or wear off. They 
are ideal for permanently re 
producing nameplates, photo 
graphs, artwork and offer a 
variety of design possibilities. 


It may pay you well, in terms of better operating 
characteristics, lower production costs, and extra 
sales points for your product, to consult Corning 
engineers before you reach the blueprint stage. For 
further information, just mail the coupon or write 


for a copy of, “GLASS 


in product design.” 


its increasing importance 


CORNING GLASS WORKS, Dept. PE-6, Corning, N. ¥. 


Please send me your 12-page illustrated booklet, “GLASS, its increcsing 


Company 
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Nome 


Address 


importance in product design.” 








CHEVRON PACKING 


e ° I ge e 
Exclusive Bulut: teiL<cm construction 


assures a positive, low-friction seal 


A: every pressure—from the lowest to the highest—Garlock 
CHEVRON packing provides a positive, low-friction seal. CHEV- 
RON is ideally suited for use on hydraulic cylinders (both single- 
acting and double-acting), hydraulic rams, plungers of pumps and 
other reciprocating rods. 

The exclusive hinge at the apex of each ring makes this packing 
flexible and sensitive to pressure changes. When the pressure is on, 
CHEVRON packing seals firmly both on the inside and outside 
edges. When the pressure is off, CHEVRON packing maintains a 
positive seal yet allows the ram or rod to return without binding. 
This automatic action not only prolongs the life of the packing but 
also increases the efficiency of the equipment on which it operates. 

That is why many manufacturers of hydraulic cylinders, jacks, 
lifts and presses use Garlock CHEVRON packing exclusively. 

Whether your job is plant maintenance or manufacturing new 
equipment, ask us about CHEVRON packing—the exclusive prod- 
uct of Garlock’s own factories. Garlock CHEVRON packing is 
available in many materials such as: cotton duck with rubber or 
neoprene binder, asbestos with rubber or neoprene binder, hycar, 


“Teflon,” and “Kel-F.” 
THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing ¢ ompany of Canada Ltd., Toronto, Ont. 


Branch Offices in Most Principal Cities 


*Registered Trademark 


(;ARLOCK 


PACKINGS, GASKETS, OiL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 








WHY AND WHEN 
TO SPECIFY GEARS 
FORMED BY... 


1. Powder Metallurgy 
Casting 
. Extrusion 


3 
4. Cold Drawing 
5. Plastic Molding 


What production problems are 
solved by each of these five 
processes used in making preci- 
sion gears? What are the ad- 
vantages of each process—what 
are the limitations? 


An eleven-page report, fully 
illustrated by charts and photo- 
graphs, examines these five gear- 
forming processes in detail in 
your Annua! HANDBOOK of 
Product Design for 1953. 


Your Annual HANDBOOK pre- 
sents each year significant devel- 
opments and useful data extend- 
ing to virtually every subject area 
in the field of product-design en- 
gineering. The HANDBOOK is 
conveniently sectionalized into 
ten major subject classifications, 
enabling you to find exactly the 
information you want on any sub- 
ject quickly. The report on gear- 
forming processes mentioned 
above, for example, is found in 
the section on Fabrication and 
Production Processes. 


In November, you will receive 
the HANDBOOK for 1954. The 
new HANDBOOK will be even 
bigger and more informative than 
the tremendously popular HAND- 
BOOK ior 1953. And it's part of 
your regular subscription to Prod- 
uct Engineering! 


Product 
Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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rings the 
thing that 


KEEPS 
DIRT OUT 


are your solution: 


@: * Triple-Seal “SAF” Pillow 
Blocks are easy to install and 
inspect. 

@ The Triple-Seal rotating rings pro- 
vide effective sealing from dirt; 
retains any kind of hubricant 

@ The bearings are self-aligning. 

@ Available with ball bearings or 
spherical roller bearings, free or 
held for either adapter mount 


J ing or direct mounting of bearing 
# on shaft 
; When ; 


you have a bearing replacement to 

j make, call your Distributor. He'll 

; show you why you will minimize bearing 

trouble with * Triple-Seal “SAF” 

Pillow Blocks Remember—your S| 0SP 

Distributor is a bearing specialist 

SAR INDUSTRIES, INC., PHILADELPHIA 32, PA, — 

manufacturers of 06 F and HESS-BRIGHT bearings 


BALL AND ROLLER BEARINGS 


SRP 'S COMPLETE LINE OF ANTI-FRICTION BEARINGS, PLUS SRF 
ENGINEERING CO-OPERATION, HELPS YOU PUT THE RIGHT BEARING 
IN THE RIGHT PLACE 


Kea 
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e Built for YOUR job | When and How 
MOTO *as e Built for economy 

e Built for dependability to Use 
PORCELAIN 


1S ee 2) . » & | ENAMEL 
Whatever your product, if you have an appli- . COATINGS 


cation that caiis for a rugged, always reliable 


source of fractional h.p., you'll want to work ibe ? 8 pages — 20 cents a copy 
with EEPCO engineers. 


Out of the tremendous variety of power ' ‘ " — 
problems solved by EEPCO has came Ph, wen | In line with the rising use of 
tation for compact, workable design that is j fe Si atl | porcelain enamel coatings for a | 
unsurpassed in industry. Concentration has al- : | || steadily increasing variety of | 
ways been on providing a power source that EEPCO INGENUITY products, there are now hun- 


easily meets the productS requirements . . AT WORK 
that is efficient and economical under all con- This is an EEPCO-designed dreds of formulations available 


dition of service. reversible motor with gear | || for many different property re- 

Of course, we'll work to your specifications, pnd ge hogy he | | || quirements ... in practically any 

= bey be glad to conan ae nag hae _“ and tah torque ave sequired. color you may want. 
ete engineerin service for new esigns to ° : . : 

help ieee A product's casieumeenee, =e a ane ee This Special Editorial Report 

weighs only 10 ounces and is | | contains invaluable information 

Check with EEPCO today. Soeeenen-aiaee tie Caney. on types of porcelain enamel 

coatings, application methods, 


properties, and base-meta] design 


ELECTRO ENGINEERING PRODUCTS CO. | |) factors. It is one of Product 


¢ PM DC MOTORS & GENERATORS © CAPACITOR TYPE MOTORS © UNIVERSAL MOTORS full-color reports on product im- 
* DC MOTORS & GENERATORS * SHADED POLE MOTORS 2-46Pole «© P.M AC.GENERATORS provement through better sur- 
face appearance and protection. 


Copies of other reports in this 
Shoch-cbserbing bumpors cushion series are also available. 


stroke, assure longer service life 

WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
Silicon steel laminations give high IDENTIFYING YOUR PRODUCT 
efficiency 8 pages — 25 cents a copy 
ELECTROLYTIC AND 
CHEMICAL COATINGS 
Tempered steel spring absorbs vi- x pages — 25 cents a copy 
ee eee TEXTURED ORGANIC COATINGS 
= Kah so 8 pages — 25 cents a copy 
HOW TO PLAN PRODUCT COLORS 
Hardened beryllium-copper plun- 8 pages — 20 cents a copy 
ger guide reduces friction and | FINISHES FOR ALUMINUM 
aa PRODUCTS 
8 pages 20 cents a copy 
Heavy Formvar insulated magnet SELECTING ORGANIC 
wire on high flow point molded COATINGS FOR METAL PRODUCTS 
nylon bobbin 8 pages — 15 cents a copy 
| || PHOSPHATE COATINGS 


FOR MILITARY PRODUCTS 
D> e Cc ecco INDUSTRIAL ' 8 pages — 25 cents a copy 
SOLENOIDS | 


WRITE TO READER SERVICE DEPARTMENT: 

















Built better for longer service. Four to twenty pounds—push 


Shock mounted to reduce self- or pull. p d 
destruction. Stroke to one inch maximum. ro uct 
Designed to meet J.1.C. spec- A.C. or D. C. models 


—. | . | Engineering 


Special solenoid problems engineered to your needs. 


~ETROIT OIL OMPANY | McGraw-Hill Building, 


New York 36, N. Y. 
2435 HILTON ROAD . DETROIT 20, (FERNDALE) MICHIGAN 
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\ midwest manufacturer was faced with the problem of getting 

a Ml pe 0 X-ray quality welds in aluminum vessels. These welds were subject 
to pressure and had to be entirely free from porosity and oxide 

inclusions. After thoroughly investigating customer specifications, 


LINDE’S service engineers recommended HELIARC inert gas shielded 


welding for the job. 


Since then, about a half mile of these Heuiarc welds have been 


OK'd by 100% X-ray inspections According to company oflicials, 


Hewiarc welding was “perfect for the job” and meant real savings by 


getting X-ray quality welds the first time without expensive rejections 


j or repairs. 
We S Whether you weld aluminum or other hard-to-weld metals, you, 
too, will find that fast, clean, HeELiArc welding will save you time and 


produc tion costs. HELIARC we lding takes place under a shield of inert 
argon gas which eliminates the need for flux. As a result, HeLiar 
— ; 
welds are free from porosity and oxide inclusions. This means tewer 
ff | -Td PS . rejects and lower finishing costs. In fact, spatter-free HeLIARC welds 
in many cases can be left “as welded.” 
You owe it to yourself and to your Company to find out more about 
the cost saving benefits of HeLiarc welding. Call your local Linpt 


representative today. He will be glad to furnish you with detailed 


information on Heuiarc welding 


LEFT Welding heavy aluminum 
sections with Wetane HW -10 torch. 
These welds were strong, dense, and re- 
quired little finishing, BELOW The 
300 amp. Heviare torch has all-internal 
water-cooling of both torch head and 
power cable for cool, long-lasting oper 
ation. The HW -10 also features quick 


electrode adjustment 


LINDE AIR PRODUCTS COMPANY 
\ Division of Union Carbide and Carbon Corporation 

FE. 42nd St., New York 17, N.Y. ([f§ Offices in Principal Citic 
DOMINION OXYGEN COMPAN), LIMITED, Tor 


“HH ir ral inde are registere 1 trade-marks of lL nion Carbide 
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an entirely new concept 
of jenel mounting 
for shock protection 


Jewel 


Assembly 


Resilient Cushion of silicone rubber will 
withstand exposure to temperatures of 
from 85°F. to 325°F 


Here is your answer to protection for the critical jewel assembly 
in meters and instruments that must withstand severe shock and 
vibration conditions. Tests* show that BIRD Cushion Jewel Assem- 
blies perform better and are less subject to damage than convention- 
ally mounted jewels 

Actual assembly line tests show that damage to jewels through 
improper adjustments by inexperienced operators is practically 
eliminated when BIRD Cushion Jewel Assemblies are used. And 
Cushion Jewels are not expensive to use — you can include them in 
your production for pennies extra, with the added advantage of 
“protection” for your instruments under all conditions. 


Lied Cushion Jewels for shock mounting 


tional mounts, show that jewels that are cushion- 
mounted hove a better resistance to vibration. Shock 
tes's of instruments using cushion assemblies indi 
cate better performance and less damage suscepti 
bility than instruments using conventionally mounted 
jewels 

We want to show you how (IRD Cushion Jewel 
Assen blies can add shock protection to your instru- 
ments. A request on your letterhead will bring 
complete information — or, send us specifications 
ond sizes of jewel bearings in your instruments 
for samples of Cushion Jewel Assemblies for test 
in your plant 

* Tests, being conducted at the Squier Signal The engineering staff of the Bird Compony is at 
Laboratories, to compare cushioned and conven your service for all small bearing problems 


Perform better, 

provide protection 

Variable cushioning to suit 
different operating conditions 
Produced in any mounting 
to. specification 

Eliminates damage by 
inexperienced assemblers 
Controls movement of jewel -— 
no loose assemblies 
Inexpensive shock-proofing 
for any instrument 


Over 40 years of serving industry with Quality jewel bearings 


Jiichard f UEC & 60, Wwe. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
I Spruce Street, Waltham 54, Mass. 
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Bor r of Resea rch 


PROVED BY 
PERFORMANCE! 


Motors for nearly every 
purpose including 
gearmotors. A. O. Smith 
offers you a wide rang: 
of types and sizes 

from 14 HP to 500 HP 


Here’s a handsome motor with pleasing 
lines to enhance the appearance of any 
driven machine. More important, when 
you look inside you can see rugged con- 
struction, high quality materials and 
advanced engineering refinements. 
Add them up and you get years of de- 
pendable, trouble-free service backed 
by a nationwide organization of serv- 
ice and warehouse facilities. Write for 
latest bulletins. 

A. O. Smith, known for progress in 
research, engineering and production 
for three generations, offers you a 
complete line of Polyphase and Single 
Phase Motors. Wide variety of enclo- 
sures and mountings for every stand- 


ard and special purpose applications. 


5715 SMITHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio + Offices in Prin- 
cipal Cities + International Division, Milwaukee | 





A. O. Smith Corporation 

Motor Division 

5715 SMI THway St., Los Angeles 22, Calif 
Please send me latest bulletins on 
SMITHway Polyphase Horizontal Motors 





Name ——— 


Company — 





Street 











OO —————————_— = 
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ror silastic Tooling, too 
a 


look to 


NATIONAL LEAD COMPANY 


° 
“Nalco-Lite” jplisti Die Set 


Producing “leading edge corrugation parts” for aircraft 
with “Nalco-Lite” Plastic forming dies. This is one 
of 86 “Nalco-Lite” Plastic die sets, incased in Kirksite 
retainers, employed in aircraft parts production 








Product Engineering 


Kirksite Die & Engineering Department Now Set Up 
to Supply PRESS-PROVED DIES of “Nalco-Lite”” Plastic 


If sheet metal stampings play a part in the manu- 


facture of your product seer 


Then you will be interested in what the 
Kirksite Die and Engineering Department is 
doing with minimum-cost tooling for limited 


production or for tooling try-out runs. 


This newest development of Kirksite Tooling 
Service, “Nalco-Lite” Plastic, offers you press- 
proved dependability and economy for such tool- 
ing as stretch, form, hydropress and limited- 
production double action draw dies; master 


models and Keller and foundry patterns. 


June, 1953 


“Nalco-Lite” Plastic tools may be cast from 


standard-scale models . .. then used within a few 
days. Every tool is finished and proved ... ready 
for action with a bare minimum of “barbering” 


required. 


So, if you make automobiles, appliances, food 
handling equipment, office machines or any prod- 
ucts using sheet metal construction, write for 
information on “Nalco-Lite” Plastic Tooling .. . 
giving as much detail as you can about the nature 


of your problem. 


NATIONAL LEAD COMPANY 


Kirksite Die and Engineering Department 
900 West 18th Street, Chicago 80, Illinois 


Trademark 
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fo 

ELECTRO- 
MECHANICAL 
ENGINEERS 


and 


DESIGNERS 


with | SMALL, 
experience | PRECISION 
™ | DEVICES 


HUGHES RESEARCH 

AND DEVELOPMENT 
LABORATORIES 

one of the nation’s leading electronics 
organizations, is now creating anumber 
of new openings for qualified electro- 
mechanical engineers and designers in 


backs up 
your product 


TV and radio manufactur- 
ers, fine furniture fabrica- 
tors and mirror makers are 
backing their products with 
Allwood. This dependable 
wood panel is worth looking 
at and hearing about. For- 
ward your inquiries to... 
Simpson Logging Co., Seat- 
tle, Wash., national sales 


agents for Allwood. 





ww 


THE COMPANY 
The Hughes Laboratories, 
located in Southern Califor 
nia, are presently engaged 
in the development and pro- 
duction of advanced radar 
devic es, electronic com- 


puters and guided missiles 


THE OPPORTUNITIES 
Opportunities are offered 
for men who will perform 
interesting work on devel- 
opment of intricate new 
devices in close association 
with outstanding scientists. 
Activities embrace a variety 
of challenging problems 
which require originality 
and afford unusual possibili- 
ties of progress in learning. 


FIELDS OF WORK 


important phases of its operations. 


Servo Mechanisms, Com- 
puters, Microwave Tubes, 
Pulse Circuitry, Solid-State 
Physics, Miniaturization, 
Antennas—W ave -guides, 
Heat Transfer, Hydraulics— 
Gyros, Test Equipment, 
Subminiaturization, Stress 
Analysis, Instrumentation, 
Structures, and Precision 
Production Mechanisms. 


YOUR FUTURE 
Working experience in ad- 
vanced techniques employ- 
ing the above fields will 
increase your value to the 
Company as it further ex- 
pands in development of 
electro-mechanical devices. 
Large-scale use of electroni- 
cally controlled systems in 
business and industry is a 


The work includes such certainty wichin the next 
fields as those involving few years. 


How to apply 

Write today to address below, giving 
details of qualifications and experience. 
Assurance is required that any reloca- 
tion of an applicant will not cause dis- 
ruption of an urgent military project. 


Sct ntific RESEARCH 
and AND 
Engineering HUGHES | DEVELOPMENT 


Staff LABORATORIES 


CULVER CITY LOS ANGELES COUNTY, CALIFORNIA 
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When is high wressie.. 
iis MUERICANW/ 


HYDRAMITE...pressures up to 5000 p.s.i. 


High pressure capacity is built into the Hypra- 
MITE...the remarkable new AE radial-piston 
constant displacement fluid power generator. It 
has an overall efficiency of 85% without super- 
charging. 

Hypramite is direct-driven through a flexible 
coupling ... rotates in either direction. You've 
the choice of foot, flange or face mounting. 

A product of American Engineering Company, 
makers of the famous Hele-Shaw Pump, Hypra- 
MiTEs are already bringing new efficiency and 
economy on a wide variety of hydraulically- 
operated equipment. They are available in 3, 5, 


and 10 g.p.m. oil capacities. 





HELE-SHAW ... variable pressures 
up to 3000 p.s.i. 


The Hele-Shaw is a radial-piston variable displacement fluid 
power gene rator. Pressure and reversal of flow are controlled 
directly at the pump. Discharge can be varied from zero to 
maximum... and can be reversed gradually or instantaneously 
Suitable controls available. Capacities range from 3% to 50 
g.p.m. and upward 








American Engineering Company 
] 


4 2501 Aramingo Avenue, Philadelphia 25, Pa. 
AMERICAN ENGINEERING Gentlemen: Kindly send me complete information 
about the new (1) Hydramite. (1 Hele-Shaw Pump 
COMPANY 


PHILADELPHIA 25, PENNA. I 
 1N CANADA: AFFILIATED ENGINEERING CORPORATIONS, LTD., re 
MONTREAL 2, CANADA ompany— 
AE Products include: Hydramite and Hele-Shaw Fluid Address___ 
Power, Taylor and Perfect Spread Stokers, Marine 
Deck Auxiliories, Lo-Hed Hoists, Lo-Hed Car Pullers City— SS 


, 
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VET chester lSlectronics 


To an established and 
proven record of original 
Connector designs we add 
a NEW 


K15S 
15-CONTACT 
RECEPTACLE 








ACTUAL 
Size 


CONNECTOR RECEPTACLES 
FOR PRINTED CIRCUITS 


Kau... 


ACTUAL 
8 size ¥ 


K3S K2S 
3-CONTACT 2-CONTACT 
RECEPTACLE RECEPTACLE 


Use the K2S and K3S individu- 
ally...or together...or in mul- 
tiple groups to suit your particular 
requirements. 

(Receptacles with 6, 10, 18 and 
22 contacts available soon. Other 
sizes can be supplied on special 
request.) 


DESIGN...An original Winchester creation 
developed expressly for printed circuits. 





SUPPLY ...A complete line of receptacles for 
ALL printed circuit requirements. 


QUALITY ... Again, as always, electronic com- 
ponents of precision manufacture embodying 
the quality features that distinguish Win- 
chester Electronics’ Connectors from all others. 


SPECIAL FEATURES 











POLARIZING pin permits engagement in correct position only. 

WIPING ACTION of contacts insures positive contact at all times. 

MONOBLOC* CONSTRUCTION eliminates unnecessary creepage paths and 

reduces the number of moisture and dust pockets. 

MOLDED MELAMINE bodies (in accordance with MIL-P-14) mineral filled 
. are fungus-proof and provide mechanical strength as well as high arc 

and dielectric resistance. 

CONTACTS are spring temper phosphor bronze (QQ-B746a), gold plated 

over silver for low contact resistance, prevention of corrosion and ease of 

soldering. 

Raised barriers between contacts increase surface creepage. Solder cups are 

.043” dia. for #20 A.W.G. 


7 Vv P nia Pendin 


Winchester Products and Winchester Designs Are 
Available Only From Winchester Electronics, Inc. 


tOur Sales Department invites your inquiries 
yy Wire or write for catalog of other types 
or advise us of your special requirements. 


1729 WILSHIRE BOULEVARD, SANTA MONICA, CALIFORNIA 


WINCHESTER 
ELECTRONICS 


INCORPORATED 


WEST COAST 
BRANCH 


GLENBROOK, CONN., U.S.A. 
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HOW TO PLAN 
PRODUCT 
COLORS 


8 pages—20 cents a copy 


Howard Ketcham, well-known 





industrial designer, has develop- 
ed color and design themes for 
over 500 products and packaged 
items ranging from household 
appliances to locomotives. In this 
Product Engineering report he 
discusses the principal factors 
involved in matching color with 
product function, sales and ad- 
vertising appeal, maintenance 
considerations, worker efficiency, 
safety, and size effect. 

Copies of other reports in 
Product Engineering’s series of 
full-color articles covering prod- 
uct improvement through better 
surface appearance and protec- 
tion are also available. Write for 
an editorial reprint order form, 


listing titles and costs. 


READER SERVICE DEPARTMENT | 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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Design, development 
engineers... 
INTERESTED IN A 
POSITION THAT 
GIVES YOU REAL 
SATISFACTION ? 





A lot of us are. But it’s the kind that 
often isn’t easy to come by. 

At Honeywell engineers perform a 
number of tasks—from designing con- 
trols for defense (like special gyros for 
the F-89 above), to developing new 
consumer items. There's a lot of satis- 
faction in work like this. 





And right now we have several espe- 
cially good openings for experienced 
engineers in the following areas 
* Servomechanisms * Vacuum tubes 
* Gyros * Electromechanics 


* Relays * Aircraft Control Systems 


Duties of the jobs. Take on complex 
design work requiring analysis and de- 
cision to bring into design form the 
requirements for a new or modified 
instrument, device or control system 


Requirements. B.S. or M.S. in Elec- 
trical, Mechanical or Aeronautical 
Engineering 


Atmosphere. A company that under- 
stands engineering —where one out of 
every ten employees is actively engaged 
in engineering or research 


Openings. In Minneapolis, Philadel- 


phia and Freeport, Illinois. 


For details on really satisfying jobs, 
write J. A. Johnson, Engineering Place- 
ment Director, Dept. PE-6-128, Honey- 
well, Minneapolis 8, Minn. Ask for 
our book, “Emphasis on Research.” 


Honeywell | 
Fa) Fut Cntl. | 
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TELEFLEX 


MECHANICAL REMOTE CONTROLS 


Unlimited Rotary Motion— Meshing of 
Teleflex screw-type Cable with specially 
hobbed gears housed in Teleflex Control 
Boxes permits unlimited shaft rotation 


Efficiency—The unique construction of 
Teleflex Cable provides control systems 
that operate efficiently in both tension 
and compression 


Minimum Lost Motion—Close toler- 
ances held between Teleflex Conduit and 
the Cable reduce snaking of the cable 
within the conduit. 

Flexibility — Teleflex conduit and cable 
can be routed around obstructions and 
through areas where space is limited 
Ease Of Installation— Teleflex Controls 
are assembled on-the-job from standard 
Teleflex parts. Prefabricated controls are 
available for short run controls 
Engineering data for calculating operat- 
ing loads and backlash is available upon 


request. 


Write now for our latest brochure 302B 


TELEFLEX INCORPORATED 


125 So. Main Street No. Wales, Pa. 

















DESIGN 


ENGINEERS _ . 
aan A FUTURE 


THE HEIL CO. WITH 
PERMANENLY 


if you are interested in a permanent position with a reputabie firm in 








business progressively for ver 50 years—lt will be worthwhile for 
ou to take advantage of the opportunities available in our engineering 


department 


We are interested in graduate engineers with some experience for 
lesign and development work Assignments will be in one of our 
five manufacturing divisions 


Earthmoving Equipment Dump Bodies and Hoists 
Petroleum Tanks Home Hesting Equipment 
Stainless Steel Storage Tanks 

These positions offer excellent opportunity for advancement 

Your salary will of course be commensurate with your ability and 


experience We also offer very liberal benefit programs 


All inquiries will be answered, and held in complete confidence. Write 


today to: PERSONNEL MANAGER 


THE HEIL COMPANY 


3000 W. Montana Ave. Milwaukee 1, Wisconsin 
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SEARCHLIGHT SECTION 


Pw OP OBB OOO Oe = == _-_oeerrer err er rr ere re re OO ee ee 


Excellent Opportunities . . . 





| MECHANICAL ENGINEER 
Massachusetts Institute of Technology's Digital 
Computer Laboratory needs a mechanical engineer 
with two or more years experience in design of 
electronic equipment or electro-mechanical  in- 
struments. Interesting work in the field cf high- 
speed digital computing equipment. Salary com- 
mensurate with candidate’s experience. For fur- 
ther information write: 

DIGITAL COMPUTER LABORATORY, M.1.T. 
211 Mass. Avenue, Cambridge 39. Mass. 


PLUS SECURITY—FOR DESIGNERS & DRAFTSMEN 








% We have openings for professional men of experi- 
ence and for men who wish to develop their knowledge 





The service records 
for our current En- 
of diesel engine, locomotive, and electric motor and | gineering Depart- 
generator design and drafting—under the leadership | ™ent: 


of experts. Experienced men step up to more respons- 18% 25 years or more 


ible positions, leaving openings to be filled by those | 3:02 'S <2 75 years 


DEVELOPMENT ENGINEER 


Mechanical Engineer wanted as Product Desigr 
& Deveionment Engineer. Position leads to Assist- 
ant Chief Engineer. Experience in small or med- 
ium size parts manufacture desirable. Progressive 


5 to 10 years 
ye company located N.E. New Jersey. Send resume’. 


ready for the responsibility. Continual new blood is an | 28° 5 years or less 


essential in industry,—always. Give us full particulars on 
letter—don't let h b 51% 10 years or 
in your letter on et this opportunity pass you by. longer 


| 
| 
l 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
BELOIT, a “college town’’, offers many ad- 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 


P-8057, Product Engineering 
ork 36, N 


0 W. 42 St New Y 

















| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 00,000—0 city of ‘nomen and chorekes withionies cies, | Sination of youth 

. ination of youth REPLIES (Bor No.): Address to office nearest yo 
NEW YORK: 830 W. 42nd St. (36) 

| CHICAGO: 520 N. Michigan Ave, (11 

| SAN FRANCISCO: 68 Post St. (4) 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

t 


of Milwaukee and Chicago. It is within driving dis- ; ‘ 
tance of the University of Wisconsin, should you be plus > ar aa = 
interested in further studies . . . Naturally, we have curity plus oppor- 
a junior engineering training program, generous in- tunity. 

surance, pension, and vacation plans. 














EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service established 1927 s 
geared to needs of high grade men who seek a 
change of connection under conditions assuring, 
if employed, full protection to present position 
Send name and address only for details. Per- 
sonal consultation invited Jira Thayer Jen- 
nings, Dept. H, 241, Orange St., New Haven, 
Conn 


#) FAIRBANKS-MORSE 


BELOIT,WISCONSIN 


a name worth remembering when you want the best 





DIESEL AND DUAL FUEL ENGINES @ DIESEL LOCOMOTIVES @ RAIL CARS @ ELECTRICAL MACHINERY 
@ PUMPS @ SCALES e HOME WATER SERVICE EQUIPMENT @ FARM MACHINERY @ MAGNETOS 


POSITION WANTED 


MECHANICAL ENGINEER—34 M.E. degree 
10 years diversified experience. Now chief 


CHIEF PRODUCT DESIGN Sf cpecial Teachinety dange sectiag. ond Oe. 
_ SALARY START $10 800 velopment product research, design, and de- 
Ce Manufacturer of woodworkin ’ SS. Se CEs Ab SNe Caer 


ee cE ee ce ee ee ol 





machinery—Su- | ine t 1 
: plan ayout yrocess yr and sproduction 
ssna pervise 12 to 15 designers and draftsmen. Old- plann a 2 years ‘superviesd ‘en . rain ns. 
line Co Product Engineering. 
Contact Ray Edwards 


O'SHEA EMPLOYMENT SYSTEM 


ENGINEERING || Ls! ono 
OPPORTUNITIES || ProrEssionaL 


with world’s leading producer | SERVICES 


of light commercial airplanes 





























for 


e DESIGN ENGINEERS GREEN AND SIMES 


CONSULTING ENGINEERS--INDUSTRIAL 
SPECIALISTS 


© DESIGN DRAFTSMEN | | ss0e:s-eetss ie 
e RESEARCH ENGINEERS 
send Resume ve EORGE H. KENDALL 


CESSNA AIRCRAFT CO. crt ate aes ok Pt CENTRIFUGAL 


ENGINEERING PERSONNEL dy ab a, 5 CASTINGS 
WICHITA, KANSAS ; . : vue’ ‘ , we fing oy on gga succeed where static castiags 














Tel. Darien 5-1504 


en, Connecticut frequently fail. 











NEW YORK ae @ Get details—re- 
Executive Vice President TESTING LABORATORIES, INC. quest booklet. 


CHEMICAL, MECHANICAL, ELECTRICAL American Non- 
WETALLURGICAL ENGINEERS Gran Bronze Co. 
{NALYTICAL CHEMISTS. PHYSICISTS, X-RAY 
Ana f all Materials and Preduet Plant Berwyn Pa 
es Measurements of 
ver ‘ ! 


Long established manufacturer of special 
purpose machinery desires man _ with 
strong technical background and success 


ful experience n manufacturing abor . - wEtCOR 8 


I ultant 

‘ nzineering and Desigr 
relations and general phases of corpo e sa gten St New York City 6. N. ¥ 
management to understudy Presid: 


view to proving qualities of ene 


ship and imagination to eventua F TI | ] 70) 1) 10 to 12 ft. lengths 
sume top management responsibility. Only SKINNER, HARLAN AND IRELAND, INC. allt METALS 
those with strong job shop experience in Products to Order 
metal industry should apply. This open Consulting Engineers EASTERN 
in s known to other executives of ‘ 
. - — a limits 8 to 4 Box 6 g in Magne terials and ppp) aa > Machine Screw Corp 
company. Agé he cont ine BOS atc : 12-32 Barclay St 
Doremus & Company, 120 B'way, New . ‘ SN ayy) New Haven, Conn. 
York 5 nyt Makers of H & G 

Z Die Heads 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
e 


MATERIALS 


Adhesives 
Aluminum Alloys 
80, 351-352, 366- 
Beryllium Alloys 91 
Bimetal . 80. 
2, 57, "344, 349-350, 


Carbon . 
Carbon Graphi te ath Co 
Ceramics .. . 
Chemicals. , 8, 408, 
Copper Alloys. 8, ST, 18-79, 
91, 349-350, 382, 409, 
Cork Compositions... .96, 121, 
Fabrics, Coated or impregnated 
Feit 
Fibre 
Flux ... 
Friction Materiais = 23, 92, 
Glass 408, 444, 
Jewels, Synthetic 
Laminated Metals. .69, 80,289, 
Leather ... 
Light Metais. 
Lubricants 
Magnesium Alloys 
Manganese Alloys 
Molybdenum Alloys ; 
Nickel Alloys .. 91, 
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Phespher Bronze cs 
Plastics. .6, 26-27, 49, 59, 111, 


415, 425, 444, 460, 
Plastics, Laminated. .339, 347, 
Platinum Alloys. 
Porcelain 
Powdered Metals 4th 
253, 324, 409, 
Resins , . 
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15, 50, 77, 96, 304, 

368, 402, 406, 412, 

Silicones 


Silver Alloys 

Stainiess Steel 46, 98, 

Steel 69. 75, 132 
384, 394, 

Steel Sheets, Coated 

Tin 

Wood 

Zinc 


STRUCTURAL PARTS 


Bars . 118, 
Bushings : 
Castings 78-79, ©3. 278, 291 

333, 359, 376, 386, 431, 463, 
Die Castings 70, 88 
398, 424, 
Expanded Metals 
Forgings 78-79, 
Metal Powder Parts 

22-23, 253, 

Pilates 


Rods... . 78-79, 91. 
Shapes 

Sheets 

Stampings 


Strips ; 
Tubing , 20-21. 75. 78-79, 


293, 321, 338, 363, 364, 


Weidments 327, 
Wire 81, 91 


FINISHES 


Non- Metallic 
Paints & Lacquers 
Plating 

Rust Proofing 


389, 408, 
285 
8, 285, 317, 


Conti° ued on Page 492 





Nylon . 26-27 


38, 50 
2, 20-21, 78.79 


387 

382 
408 
467 


Bronze 57, ww, 79 
416 


ver 
16 


432 


, 47 
408 


81 
466 
479 
484 


.440 
2nd Cover 
si ae 


8 
42 
80 

402 
417 


464 
91 
235 


273. 274, 310, 383, 408, 


474 
415 
80 
51 
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416 
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2nd Cover 
310 2 


344 
118 
319 
496 
272 
440 


284 
Extrusions 20-21. 78-79 


397, 411, 419, ¢ 
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ANTI-STICK 
SURFACE 


RESILIENT 
CORK-AND-RUBBER 


PRESSURE-SENSITIVE ADHESIVE COATING 


MADE TO MEET MIL-C-17539 


New packing cushion 
won't mark surfaces 


Now you can pack delicate parts or finely 
finished equipment and know that your 
cushioning material will neither corrode 
metal nor mar newly painted surfaces. 

That's the assurance you have when you 
put Armstrong’s new RK-375 Cork-and 
Rubber Tape on chocks or at other points 
of contact within the shipping containe1 

The combination of cork and rubber in 
RK-375 Tape provides a resilient cushion 
that may be used on suitable areas to sup 
port either light or heavy units. 

RK-375 Tape contains nothirg to cor 
rode metal. It may be used in contact with 
painted surfaces after only a minimum 
drying time. Even then it will not cause 
blistering, softening, or color change. It 
is mold resistant, too, and its treated, anti 


stick surface leaves no d 


posit 
RK-375 comes in rolls, cut pieces, o1 
sheets, thicknesses to 14”, with or with- 
out a pressure-sensitive adhesive backing 
For samples, write on your letterhead 
to Armstrong Cork Company, Industrial 


Division, 7406 Irvin St., Lancaster, Penna 








© Won't stain 


© Won't stick 
to paint 


e Won't corrode 
metal 


© Resists 


mold damage 





ARMSTRONG’S RK-375 TAPE 








cc --—-- - —— - 


ON LAND, SEA AND AIR Index of 


(ORD Flexible Couplings PRODUCTS 


TRANSMIT THE FULL POWER ADVERTISED 
OF BOEING TURBINE ENGINES 











In This Issue 





Continued from Page 491 


MECHANICAL PARTS 


Abrasives 
Adhesives 
Axles 
Balls . 
Bearings. Ba!l 
die. .28-29, 32, 53, 63, 66, 94-95 
3, 133, 257, 25. i, SS, 7 
370, 372, 377, 418, 434, 441 
453, 456, 481 
Bearings, ‘‘Oil-less"’ .4th Cover 
253, 324 
Bearings. Sleeve -....4th Cover 
118, 409, 7 
Belts. .22-23, 30-31, 33-36, 392, 
Bolts, Nuts, Screws & Rivets. 
54, 62, 67, 113, 117, 136, 247, 
292, 299, 325, 342, 396, 
414, 421, 428, 462, 








Blowers 
Brakes rere ‘ 
Brushes ....408, 
Bushings & Grommets... ..408, 
Chains........11, 13, 119, 306, 
Clamps cccelee Sab 
Clutches 243, 374, 381, 395, 
454 
Containers 380, 
Controls ivsatseue 
Counters - 
Couplings, Fiexible ...83, 
422 


Couplings, Hose & Tube... 
Dampers 
Drives. .11, 


Engines .... . .290, 
Fasteners...16, 39, 54, 62, 
117, 123, 124, 136, 247, 
292, 294, 299, 325, 342, 

414, 421, 428, 430, 


Filters - rrr; * 

Flexibie Joints . 

. ti Floats aan res 

se : Gages & iInstruments.. 101, 
295, 393, 

Gears .37, 55, 340, 432, 434, 445. 


Here again you see at a glance Lord versatility in designing bonded- —.. -15, 22-23, 134, 301, 
rubber components for a wide diversity of machines. The photo at és = 

° . ‘ ° ° ydraulic & Pneumatic Equip- 
top right shows the Boeing Gas Turbine-Driven Truck-Trailer for heavy ment ...1, 122, 312, 322, 328, 
cargo hauling. At the top left you see a United States Navy personnel mo aa a aan" a 4 
boat driven by the Boeing Gas Turbine Engine. Directly beneath is ee Be ee 
the Kaman Helicopter powered by the Boeing Gas Turbine Engine; Lubricating Equipment... .43, 
details are clear in the foreground. The Lord Bonded-Rubber Flexible Mountings —_ —, au 


Coupling designed for the job transmits the power in each machine. oor A pag RID agentes 

. ° ° . . ’ s 
Special requirements like these reach satisfactory and economical 2nd Cover, 4th Cover, 22-23, 
solutions at Lord, Headquarters for Vibration Control. We invite you 04, 70, SS Ue Uh aoe 
to take advantage of more than a quarter century of design experience Bhetegraphle Equipment 

a ipin 
and craftsmanship. Power Units... 
Pumps .122, 267, 348, 378, 
BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 396, 398, 447, 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street Se a Soe ee 
Life Building Riveting Machines 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO } ae ee rete 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building ee & Pulleys re 


a eee 


= ducers. .3rd Cover, 37, 64-65, 271 
Spindles . ~~ aa 
Headquarters oa ara 
VIBRATION CONTROL 


_ LORD MANUFACTURING COMPANY « ERIE, PA. 


Testing Equipment. .265, 449, 459 
Tapes 491 
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a oe d Cover, 10, 33-36, 64-65 
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Thermostats 109, 
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Wiring Accessories 71, 


DRAFTING ROOM EQUIPMENT 
& SUPPLIES 


277, 308, 354, 366, 410, 450, i66 
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Bending .. 20-21 
Dic Casting . . 485 
Die Making 485 
Drawing ... 20-21, 448 
Extruding . 310 
Finishing rr 20-2 
Forming " ; aS8., 448, 
Gear Cutting. 
Grinding . 
Molding 6, 304, 310, 383. 402. 

, 470 
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425, 465, 482 
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DIAMOND QUALITY 


that speaks for itself... 


Hermetically sealed, for stud mounting, 
solder connection. 
1-7 /@x1-7 /16x2-3 /8 D 


RELAYS 


Relay reliability is the enviable reputa- 
tion of Automatic Relays for more than 
a quarter of a century! This extra value 
is added protection . . . insurance for 
continued preference for your product 
when you specify AEMCO Relays. 


Automatic Relays are engineered to 
far exceed specifications ... constructed 
with the care and precision usually as- 
sociated with the manufacturing of 
jewelry ... carefully tested by profes- 
sional ‘fault-finders’! 

Whatever your requirements as to 
size, purpose, Capacity, mounting, open 
or can type with plug-in base 
there’s an Automatic Relay to meet— 
and exceed—your specifications. 


TIME 
SWITCHES 


Synchronous, self-starting Automatic 
Time Switches are encased in an at- 
tractive, tamper-proof case with a win- 
dow that affords visibility of trip levers 
and contact position. Standard models 
SPST and SPDT in 10 and 20 amperes 
with and without skip-a-day feature. 
Thirty and forty-five ampere models 
available in single and double-pole sin- 
gle throw;—or twin type consisting of 
two sections of either single or double 
pole contacts for additional capacity or 
independent circuits. All models have 
easily set, new type trip levers that per- 
mit ON and OFF settings as close as 15 
minute intervals. 


If it's dependability you want, you'll 
be ahead to switch to Automatic Time 
Switches. Get all the facts. You can 
expect, and get, more of the features 
you want and need when you get Auto- 
matic! 


WRITE TODAY for complete information specifying 
types of units in which you ere interested. 


Automatic VALTUata NEG. CO. 


66 STATE STREET - MANKATO, MINN. 





Ld La OE OLS be eee 


ACME Rolle- Chains are designed and engineered to 
perform each specific job with maximum efficiency and 
economy. Spiocket ratio, chain impact, tension, drive 
speed and other factors are determined, not on the 
drawing board alone, but in the field where ACME 
engineers observe and test chains at work while new 
equipment is being designed. In that way, ACME 
Chains are made to deliver positive power trans- 
mi.ision with economy and dependability under 
all loads at all times. 

Write or telephone Holyoke 2-9458, your 
inquiry requesting information or ACME 

engineering assistance. 





—_ 


_— 


_ 
Write Dept. 1H for 
new illustrated 76 
page catalog on use 
and application of 
roller chains and 
sprockets HOLYOKE 
MASSACHUSETTS 
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Acme Chain Corp. 
Acme Tank and Welding Div. 
United Tool and Die Co... 
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— Brook Ojil-less Bearing 

° 

Bower Roller Bearing Co.. 

Brainard Steel Div. Sharon 
Steel 

Brandt iInc., Charlies T 

Breeze Corp., 

Bridgeport Brass Co 

Brown Boveri Corp 

Brown & Sharpe Mfg. Co..... 

Bruning Co., Inc. Charles 

Buffalo Bolt Co. Div. Buffalo 
Eclipse Corp. ... 

Bundy Tubing Co... 

Bunting Brass & Bronze Co. 


Cambridge Wire Cloth Co... 

Camcar Screw & Mfg. Corp.. 

Carpenter Stee! Co. » Tube 
Div. . 

Carpenter Steel 

Cash Valve Mfg. Corp., 

Central Screw Co. 

Century Electric Co. 

Chain Belt Co. 
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Chase Brass & Copper Co., Inc. 344 
Chicago Metal Hose Division.. 134 . e * 
Chicago Rawhide Mfg. Co 
2nd Cover 

Chiksan Co. 413 
Chrysier Corp. Industrial En- 

gine Div. : 
Cincinnati Gear Co , 
Clearprint Paper Co. . 


Climax Molybdenum Co. . 
Comar Electric Co. gscéueds 

ESmmercish Piasice Ga. WITH DARCOVA PUMCUPS 
Continental Diamond Fibre Co. 

Continental Rubber Works. 
Continental Screw Co.. 62, ( ' 
Corning Glass Works ioe t 
Coxhead Corp., Ralph C. ae 

Cramer Co., Inc., R. W. os - 
Crane Co. 5 

Cuno Engineering Corp 
Curtis Universal Joint Co., 
Cuyahoga Spring Co. 


Darting Valve & Mfg. Co 
Dayton Rubber Co : 
Delco Products Div. Gen. 

tors Corp. . ere 
Denison Engineering Co 
Detroit Coil Co 
Dexter Folder Co.. 

Dialight Corp. .. 

Diefendorf Gear Corp 

Dings Brakes, Inc 

Dodge Mfg. Corp 

Doerr Electric Corp 

Dow Chemical Co. 42, 

Dow Corning Corp 

DuPont de Nemours & Co., 
inc., E. t., Electrochemical 

Dept. . 

DuPont de Nemours & Co., Inc. 

E.!. (Plastics) 26-27 
Durakool, tnc 318 
Dynamatic Corp Subs of 

Eaton Mfg. Co 112 


Eagle Lock Co. 62 

Eastern tndustries inc 387 

Eastern Tool & Mfaq. Co 448 

Eastman Kodak Co. Industrial 
Optical Sales Div : 

Eastman Kodak Co. Industrial 
Photographic 

Eastman Mfg. Co. 

Eaton Mfg. Co., Dynamatic 


Corp. aa - . ° . . : 

Elastic Stop Nut Corp. of HERE are two basic, well- Secondly, efficiency does not 
America .. ° , ; - ’ 

Elco Tool & Screw Corp 

Electrica! Engineering & Mfg 
Corp. ava a 

Electric Auto-Lite Co 

Electric Wheel Co. ° , . a 

Electro Dynamics Div. Genera! into cylinders of air and hydraulic 

3 


Dynamics Corp. . 


proved reasons why more and diminish as Pumcups wear. Re- 


more Darcova Pumcups are going sponse is always faster, surer, with 


less power consumed! 


Electro Engineering Products controls and mechanisms. Darcova Pumcups are available 
Co., Inc. 4 

Elliott Co. ... = ; 

Emerson Electric Mfg. Co First, texture-engineered Pum- ; 

Enthone Inc. / ideal for virtually any service. Why 

cups outlast most other piston : ‘ J 


in sizes and engineered textures 


not find out what they can save you? 
Fafn Bearin ° . Tr , / ’ 
i a A pay fs packings at least 3 to 1. There's 


tty an OE 4 less replacement, less down-time! ASK FOR BULLETIN No. 4502 


Fawick Ajirflex Div. Federal 
Fawick Corp. 

Federal Bearings Co., Inc 

Federal Mogul Corp. (Equip- 


peters $s SS DARLING VALVE & MANUFACTURING CO. 


Felters Co. ... 

Flexonic> Corp. : TT 

sy eile Div. of Meridan Williamsport 25, Pa, 
orp. : es 

Foote Bros. Gear & Machine 
Corp. 

Ford Instrument Co 

Formsprag Co. 

Fulton Syiphon Div Robert- 
shaw-Fulton Cortro's Cc 

Funk Aircraft Co 


Garlock Packing Co 
Gast Mfg. Corp 
Gates Rubber Co 


Continued on page 495 
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Gear Specialties Inc. 

Generali Dynamics Corp., Elec- 
tro Dynamics Div 

General Electric Co. Apparatus 
Dept. 128-129, 130-131 

General Electric Gonstrustion 
Materials Div. . 

General Industries 

Gerotor May Corp...... 

Gits Bros. 

Glidden Co., 

Globe Steel Tubes Co 

Goodrich Co., B. F. ‘Rivnut) 

Goodrich Co., B. F.. Sealing 
Zipper Div. 

Goodyear Tire & Rubber Co. 
(Mech. Gds.) 

Grant Pulley & Hardware Co... 

Graphite Metallizing Corp..... 

Gray tron Founders’ Soc. Inc. 

Great Lakes Screw Corp....... 

Great Lakes Stee! Corp. 

Gries Reproducer Corp 


Hamilton Standard Div. United 

Aircraft Corp. 

Hanna eaeneer se Works 
Harper Co., H. M. 
Hartford Steel Ball Co 
Hartwell Aviation Supply Co... 
Haydon Mfg. Co... 

Heim Co. 

Heinze Electric Co.. 
Heli-Coil Corp. 

Heyman Mfg. Co.... 
Hilliard Corp. . 
Hills-McCanna Co 
Hitchiner Mfg. 

Products Sales Co.)........ 4 
Holliday & Co., Inc., W. J.. 
Hoover Co., Electric Motor 

Div. 

Howard Industries, Inc 

Howell Electric Motors Co..... 

Hughes Research & Develop- 
ment Labs. : ioe 

Hyatt Bearings Div. General 


General Bronze Corporation, Garden City, N. Y., discovered 


that this Hitchiner-cast window lock housing gives completely Imperial Pencil Tracina Cloth 394 
440 


f del he drill db Improved Seamless Wire Co.. 
i man nd eliminates the drilling and bor- Indiana Gear Works 
satisfactory smpemmeeies 9g a -: ogy nom GO..cce 
P : Ale Industrial imer orp 
ing of a half-inch through hole and the milling of slots and oe el hg lg gl 
“ “ate eas International Business 
dovetail recesses as well as the drilling and countersinking of ahanen econ ie 

a s ; International Nickel Co.. Inc. 417 
mounting and set screw holes. In the investment casting only Irvington Varnish & Insulator 

° ° 

the set screw hole is drilled and tapped. 


d h Johns-Manville Corp. (Pack- 
: ' ; i ings) 
Figure it out for yourself what this saving must be and at the pi. eee 


same time give thought to how Hitchiner Investment Castings Jones & Laughlin Steel Corp... 


might save you money on components for your product. KSM Products Inc 


Kaiser Aluminum Chemical 
Corp. 

Kaydon Engineering Corp..... 
H ‘ . sa Ketay Mfg. Corp. 
discuss your problem or, if you send us drawings and specifi- Klincher Locknut Corp 
+p cag Mfg. Co 
; § i i H i ollsman_ instrument 
cations, we'll give you a complete engineering analysis and ogy FA 
. . . . Ko = 
recommendations without obligation. pene 
Koppers Co., Inc., Plastics Div. 273 
Kraiss! Co.. 

. . 2 Kuhn and Jacob Molding & Tool 
If you want your castings finished to print we 


Co. 
can supply them through an associate company. Kurz-Kasch, 


One of our technically trained representatives will be glad to 


Laminated 
(Shim) 
Laminated 
Stamping 
Lamson & Sessions Co.. 


288 
62 
. Lear, Inc. Grand Rapids Div... 
HITCHINER Manufacturing Company, Inc ee see 
« . ‘ oe Inc., . H aa3 
ibrascope, Inc. . 
MILFORD 4, NEW HAMPSHIRE Lindberg Engineering Co 
Linde Air Products Co. 
Representatives in principal cities. of Union Carbide & Carbon 
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Link Belt Co. 11, 13, 85, 94-95 ' 
Lion Fastener, Inc. 434 : "400g 
Long Mfg. Div. of Borg-Warner ‘ ; 
COP. c- 4 re 
Lord Mfg. ‘Co.. 
Lovejoy Flexible Coupling Co 
Lycoming Divisions—Avco Mfg. 
Corp. 


Se eee ee eaeaeea se. S222 2 SS SS eee eeeaeeaneaea es - 


HAYDON * Manufacturing Co., Inc. 
SUBSIDIARY OF GENERAL TIME CORP. 
3130 ELM STREET, TORRINGTON, CONNECTICUT 


Please send your latest engineering data on TIMING DEVICES to: 


McGill "4fq. Co., Inc 
McGraw-Hill Book Co., Inc 
McLouth Steel Corp. 

M B Mfg. Co., Inc... 
Malayan Tin Bureau 
Mallory & Co., Inc., P. R. 
Manhattan Rubber Co. 
Master Electric Co. 

master) .. 

Mercury Clutch Div.. Automatic 

Steel Products Inc... city 
Metals & Controls Corp., Gen- 

eral Plate Div... ZONE STATE 
Metals & Controls Corp. 

Spencer Thermostat Cee ee SSS SSS SSS SSSSSSSSSSSSESSSS SBS eee Sees eee Seed 
Metron Instrument Co. 
Meyercord Co. Name Plate Div. INTERVAL TIMERS RESET TIMER 
Micro Switch Div. Minneapolis- 

Honeywell Regulator Co. . = 
Midiand Steel Products Co. REPEAT CYCLE TIMERS 
Midwest Plastic Products Co. - 
Milford Rivet & Machine Co. 
Miller Motor Co....... 

Mills Corp., Eimer E.......... 
Miniature Precision Bearings 

Inc. 

Minneapolis- Honeywell “epee 

tor Co., Industrial Div..... 
Minnesota Mining & Mfg. Co.. 
Minnesota Rubber & Casket Co. 
Monsanto Chemical! Co. 

Morse Chain Co.. 

Morton Machine Works 

Mt. Vernon Die Casting Corp. 
Mueller Brass Co.... 


NAME 
COMPANY 














seen eneeeoceeecenacaad 


National Bearing Div. 
Brake Shoe ... 

National Lead Co.. 

National Lock Washer Co. ‘(Re- 
taining Rings) 

National Malleable -_ ‘Steel 
Casting Co. 

National Motor Bearing Ce., 
Inc. . . ' 

National Pneumatic Co. F ELAPSED 

National Screw & Mfg. Co.. .62, 4 - TIME 

National Standard Co.. ; —— 

National Steel Corp.. . INDICATORS 

National Tube Div. U.S. Steel 

Newark Wire Cloth Co.... 

oe Separue n. Timers and timing components are the only products manufactured 

Now Serscy zinc’ Go." eee by HAYDON*. Our whole effort, concentrated on time and timing, 
ew Yor irbra Se ‘ » “pe . P 

Ney, Co.. J. M fon makes it possible for users of timing devices to obtain standard 


Nice Ball Bearing R 4 + 
ide a in ee a devices that have many advantages. 


ee a en, ie The basic element in all HAYDON timers is the rugged, industrial-type 
Nylok Corp. inc... HAYDON motor. It offers slow motor speed so that various shaft out- 


put speeds may be obtained with a minimum of gearing and fast 
Bay he moving wheels — this makes for quiet operation. The motor is unusu- 


Onan & Sons, inc. D. W. 3 ally compact and takes up very little space, it is totally enclosed and 
Ortman Miller Machine Co... operates in any position. These and many other equally fine features 


make HAYDON timers ideal for many applications. Send in that 


Packard Electric Div. General coupon today. 
Motors 

Parker Appliance Co. * ee 

Parker-Kalon Corp. * TRADEMARK REG. U.S. PAT. OFF. 

Parker Rust Proof Co. 

Parker White-Metal Co. 

Peerless Electric Co., 
Div 


Penn Metal Co., oo 
Perkins Machine & ‘Gear Co... e 6., 
Pheoll Mfg. Co. erree 


Pittsburgh Plate ‘Glass Co. 
(Brush Div.) ; ere Pe 

A ee AT TORRINGTON Subsidiary of GENERAL TIME CORP. 
Fibre Glass Div. .... ae 

Pneu-Tool Devices Inc... 


Pope Machinery Corp oo. HEADQUARTERS FOR 3130 ELM STREET 
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Projectile & Engineering Co 
Ltd. 398 
Pyro Plastics” Corp.. ; 420 


RBM Div. Essex Wire Corp 283 
Ramsey Corp. ... ‘ 420 
Ravbestos Manhattan Inc. 22-23 

Equipment Sales Div. 

Manhattan Rubber Div. 

kacking Div 
Red Bank Div. Bendix Aviation 

Corp . Gi 
Republic Steel Corp. (Steel & 
— r Tubes) 
2 26-32 TP rad | Research Development Manu- 
(STD) ~ $ facture Inc. 

. Reuland Electric Co. ‘ 324 
Revere Copper & Brass Inc. 2 
Reynolds Metals Co. Parts 

Div. iat 20 ne 
Reynolds Wire Div. National 

Standard Co. are 
Rhode Island Tool Co. 

Rigidized Metals Corp. 
Riverside Mfg. & Electric Sup- 

ply Co. .. 
Riverside Metal Co. . 
Rivett Lathe & Grinder Inc. 
Robbins & Myers Inc. ......11 
Type Relay Rockford Clutch Div. 

Warner Corp. 
Rockford Screw Products Bal 
s ® : P Rockwood Sprinkler Co. (Ball 
Available with single or double wound coils to 20,000 ohms. Valve Div) 
7 - <i , Ff Rogers Corp. 

Maximum of 20 springs in two pile-ups single or twin contacts. Roller Bearing Co. of America. 
Operating time — .002 sec. to .050 sec. Roll Formed Products Co. 


. Roll B Co., I . 
Release time — .005 sec. to .100 sec. meas Geerating Vateo Co. 


Weight — 2'/,-4 oz. depending on coil fullness and spring olnia Calley ee 
pile-up. 














SKF Industries Inc. 


Saginaw Steering Gear Div., 
General Motors 

Sandsteel Spring Div., Sandvik 
Stee! Inc. 

Saran Lined dove Co. 


Scaife Co. 
f @ Schatz Mfg. Co. ‘ ; 
Schrader’s Sons, A. 
oO SU] OUP fe Scintilla Magneto Div. Bendix 
a Aviation Corp. Electrica! 
Conn 
Scintilla Magneto Div. Bendix 
Aviation Corp. H. & K. — 
netos Div. . 
oh hed : Scovill Mfg. Co. ... ta 
end us your specifications. Screw Research Assoc 
Service Machine Co. ... 
L . t an 3 ed Inc. 
ervo-Tek Products Co. 
et us build a sample relay Sewall Mfg. Co, E-E 
Shafer Bearing Sd ee 
e Shakeproof inc. .... née 
Simmons Fastener Corp. 
to meet your requirements. Skinner. Electric. Valve 
Skinner Chuck Co. 
Smith Corp., A. O. Motor Div.. 
Soreng Products Corp. 


You will then be able to test South Chester Corp. i 


een Screw Co. 
. . . outhington Hdwe. Mfg. Co 
this sample relay in just the Spaulding Fibre Co., Inc. 
“ - ee + Soares Se. esas 

Ly f + ponge Rubber Products Co 

St da P d Steel 

spot where it is to function. Standard Pressed Stee! Co. 
Stanley Chemical Co. .. 
Star-Kimble Motor Division 


No obligation on your part! ne ee ree ne 


Steel Founders’ Soc. of Amer. 


See you at WESCON Booth 206 Aug. 19-20-2] —_ Stephens- Adamson ited Co. 


Sterling Bolt Co. . 
Sterling Electric Motors Inc. 


- 406 
Sterling Engineering Co. 
Stevens Mfg. Co., 
Stewart Warner Corp. p- 
C UC. ee -eaanewee 
°9 e Stewart Die Casting et 


Stewart Warner Corp. .. 
Strom Steel Ball Co. 330 


54 28k a STREET — LACONIA, N. H. Strong, Carlisle & Hammond | 


Subsidiery of AMERICAN MACHINE g FOUNDRY CO. ad Stronghold Screw Products, Inc. 62 
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Superior Steel Corp. ss. 69 a4 §.S.WHITE POWER DRIVE 
Sweet's Catalog Service. .60-61 
FLEXIBLE SHAFTS 


Synthane Corp. 


Taylor Fibre Co. : 

Tech Laboratories Inc. 

Technic, Inc. . 

Telechron epee General Elec- 
tric Co. ... os 

Telefiex, inc. 

Thomas Flexible Coupling Co. 

Thompson Products Inc 305 

Timken Roller Bearing Co. (in- 
dustrial) : — 

Tinnerman Products Inc. 

Tomkins-Johnson Co 

Torrington Co., Bantam Bear- 
ings Div 


Torrington Co. (Speciality) FOR EXAM PLE 
Townsend Co. 


Trabon Engineering Co. 


T t ie 
dcamtes & Gita 6a. baa: TO TRANSMIT POWER AROUND A TURN 
1 


ing Div. A ; 
Tri-Clover Machine Co. ...... The designer of the machine you see below was faced with 
Tuttle & Kift Inc sf 


Twin City Die Casting itting powe a9 rn. He 
Jo a, foo ee the problem of transmitting power around a 90° turn. 





might have done it with bevel gears, shafts and bearings 
Union Carbide & Carbon Corp. . ‘ = . . 
aeetiee Ge... 39 with systems of universal joints — or possibly with belts and 
Linde Air Products Co 3 . 
Unitcast Corp. pulleys. Any one of these methods, however, would require 
United-Carr Fastener Corp. : : boa “— 
United Mfg. Co. 3 a number of extra parts, additional machining and assembly 
U. S. Graphite Co. 4th Cover ’ 
U. S. Rubber Co. 50 


operations and rigid, accurate mounting. That's why he chose — 
Universal Drafting Machine Co. 466 ’ 


Van Huffel Tube Corp. ....... 411 THE LOW-COST SOLUTION—awn s.s.wnite 


Vellumoid Co 432 


Vickers Inc. 369 POWER DRIVE FLEXIBLE SHAFT 
Viking Pump Co. . , 396 


Wagner Electric Corp 
Waldes-Kohinoor Inc. 
Wales-Beech Corp. ; 
Warner Electric Brake 
Clutch Co. .. 
Washington Steel Corp. 
Watertown Mfg. ' 
Webster Electric Co. 
Welco Motors 
Wesche Electric Co., 
Western Felt Works .. : 
Westfield Metal Products Co. . 414 
Westinghouse Electric Corp. 25, 107 
White Dental Mfg. Co., S. S. . 499 
Wichita Falls Foundry & Ma- 
chine Co., Inc. 
Winchester Electronics Inc 
Winsmith Inc. 
.—- ......... which meant fewer parts, eliminated the need for accurace 


alignment, simplified assembly operations, and resulted in 
See ea a substantial savings in manufacturing and assembly costs. Let 
S.S.White engineers show you how flexible shafts can cut costs 
on your own power drive applications. Their help will save 
you time and effort and entails no obligation. 


® 
PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 

‘Classified Advevtisina The Design Engineer's Flexible Shaft Bible 

H. E. Hilty, Mgr This 256-page flexible shaft handbook has 

EMPLOYMENT complete details on flexible shaft selection 

Positions Vacant 489-490 ind application. Copy sent free if you re- 

Position Wanted , . 490 . d bp : C py f . fd 

Employment Services. . teeee 490 quest it on your business letterhead. 

SPECIAL SERVICES 


Contract W ote 


. THE Sg iMBUSTRIAL BiVISIeOn 


sila DENTAL MFG. CO. Dept.D, 10 Best 40th $2. 
Advertisers’ Index starts on 494 Youn ta 0 %. 





Product Index starts on.. 491 








Western District Office * Times Building, Long Beach, California 
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The answer to flexible, easy application of oll or grease to open gears, slides, etc. 
Sprays measured volume of lubricant while machine is operating under full load. 


The Trabon Spra-Lube Valve is a simple device in which the flow of lubricant through 
the valve is used to open an air valve. Air and lubricant, either oil or grease, are then 
piped to a mixing nozzle and sprayed on the open surface. Accurate control eliminates 
waste and mess. 

Both the Trabon Spra-Lube Valve and the nozzle can be mounted where convenient 
and supply lines run in the most protected manner. 

Sealed ... rugged... simple .. . positive. 


Write for Bulletin No. 515 today 


yy ENGINEERING CORPORATION 


1814 E. 40th STREET -© CLEVELAND 3, OHIO 


1 i a cP Sia 
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- . = . 
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When you use a power drive which is an assembly 


of motors, pulleys and belts, chains and sprockets, gearing, 


- speed reducers, etc., you waste time and money in purchasing, handling — 


and assembling these various units into the final drive. 

Master power drives designed as complete units with component 
parts matching size for size and rating for rating offer you considerable 
saving in space and money are 
pecially in the larger sized units. 

So CU “*make-shift'’ assemblies when you can select 


from Master's broad line, standard units which easily combine to give 


you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features . 


in one compact unit that you can use RIGHT where you want it. 
Use the RIGHT er drive\to increase saleagbility of your motor 
driven products . . . improve the economy, safety, and productivity of 


your plant equipment. That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


Sure mot 


1/8 TO 400 ye Aes 


ati 









10’GRAMIX’ BEARINGS 


‘help the remarkable new 
~~ REVERE TAPE RECORDER 
= provide realistic tone 


Listening to the new Revere Tape Recorder is a rewarding 
experience because each sound, every musical note is 
reproduced with amazing fidelity. This exceptional tonal quality is to 
a great degree made possible by the GRAMIX bearings on all rotating 
parts. GRAMIX bearings also simplify operation of the automatic key controls 
that start, stop and play the recorder at the slightest touch. And GRAMIX bearings 
on the new Index Counter make it possible to catalog any part of a recorded reel 
for easy, instant selection. + + + GRAMIX bearings and other parts are compacted 
from powdered metals under pressures up to 70,000 psi., and sintered in high 
temperature furnaces. They can be produced in relatively complicated shapes to tolerances 
as close as .0003”. They need little or no machining, thus virtually eliminating scrap loss 
and waste. Their porous structure saves metal and makes it possible to oil- 
impregnate the bearings during manufacture for self-lubrication. GRAMIX parts } 
are strong and tough and will usually outperform and outlast similar GRAMIX, 
machined parts for only a fraction of the cost. Chances are GRAMIX parts ey 
can improve the performance of your products and reduce your costs ty, fi 
considerably. Write today for your copy of our big, new GRAMIX catalog. Q j 
% 


_ eS 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


96 





